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plus  grand  soin,  compta  tanu  de  la  condition  at 
da  la  nenet*  de  I'exempleirs  filmi.  at  an 
conformit*  avac  las  conditions  du  contrat  da 
filmaga. 

Lea  axemplairaa  originaux  dont  la  couvarture  an 
papier  eat  imprim4a  sont  filmis  en  commandant 
par  la  premier  plat  at  an  terminant  soit  par  la 
darniire  page  qui  comporte  une  emprainte 
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cas:  le  symbols  — ^signifie  "A  SUIVRE ".  le 
symbols  V  signifie  "FIN". 

Les  cartaa.  planches,  tableaux,  etc..  peuvent  etre 
film*8  A  dea  taux  de  reduction  diff«rents. 
Lorsque  le  document  est  trop  grand  pour  *tre 
raproduit  en  un  seul  clich*.  il  est  film*  *  partir 
de  I'angle  sup*rieur  gauche,  de  gauche  *  droita. 
at  de  haut  en  baa,  an  prenant  le  nombre 
d'imeges  n«cessaire.  Les  diagrammes  suivants 
illuatrant  la  mithoda. 
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very   imwii'ldy   iinl 1.  iunl   iiiii»f    iiicoinfiiiciif    in    ii-c,      Siicli   ii  (•(iniliiiiiitinii   i-  scldmi: 

rdiiml  ill  -iirvcx  ili'piirtii  iiil».  tlii'  Ircnililf  frciii  vilinitiuii-  liciiifr  n-iinlly  nvcTiniiic  liy 
M'ttiiiw:  lip  till'  i-Miiicrii  ill  ti  pliicc  I'iir  uwny  t'roiii  triitHc  ami  iiiiU'liiiHTy.  Xn  -iicli 
phu-c  wiis  iiviiiliilili'  liiTi';  tlif  pliiitiPirfiipliic  ulHi-i-  w:i-  c.ii  tlic  tup  tlnor  cif  ii  liiiiiiliiisr 
ill  wliicli  litlidHTiipliii-  prc--is  witc  niiiiiimr.  iiml  <(iiiic  iii.«lc  nf  -priiifr  siispcnsinii  wsis 
iiiipcrativi'. 

'I'lic  --i.liitiipii  adnptcil  i-ip|isi-ts  ill  -ii-pciniiiij.'  the  i-racllc  liy  ^priii.i.'<  from  tile 
c-ciliii).'.  lait  ill-tend  nf  piittiii);  the  ciiiihTii  aiicl  Ipn.ird  (.n  tin-  i-radle.  tiicy  arc  plareil 
iiiidi'riu'atli. 


2.  Camera  of  the  Surveyor  General's  Office. 

Till'   Ippiiii'pI    is   lixcpl   at   ipiic  cml   n|'   tlic  cradj,-:    tlir   Icii-   ami    plate    ar(>    ipii     twip 
separate  earri;i,;;(-   -lidiim   i.ii   luip  pair-  pif  V   rails.     '|"lie   rails   tipr  the  jilate  earria;.'!! 


Ki(i.  1— Caimra  fittid  with  sliert  IpcIIipwh  f(pi- (irt-at  ri'ductiiiii. 


are  (putsiile  tile  eraille.  tliip-e  |ppr  the  lelis  eaiTiat;c  are  iii-iple.  The  lens  eaii  I. 
hripaplit  within  ten  inches  of  the  plate  (Fiji'.  1  I.  liellous  suspendeil  hy  ehailis 
*'ri'in  riiiiiier-  nieU-r  the  rTadle  ran  !>•■  inserted   t"  irivi'  any  eani>ra  eNtensior,   neeili'd 
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fur  ciilMrLMiii;-   {V\is.   .).      Ni-;;Mtivc-    I'lpf   llir   citT-.'i    lillicii^riipliii-   \ni—   iiinl    fur   |ilio(  .- 

(.Tiipliif  priiitiiifr  iiri'  iiiailc  witli  tl nincrii  -o  tittiMl.    Fur  liiilt'-tuiic  niiil  line  ciisiniv- 

illV^  :iii(l  t'(ir  priiitiiii.'  I'rom  ^tuiic-.  tin-  Ini-  linnd  ut'  the  Icn^  cMrriiijic  is  ri'iimviMl  iiiiil 
a  n'vcT~i'  i-iiiirni  -iili-tiiuii'il  (  Kiy.  ■'!). 


Kn!   L'     Ciimera  (ittt-il  witli  l.mg  belliiws  fur  fiilar^iutt. 

Tlio  <'r:iilli'  i-  loiirtcfii  fi'i^t  Inim  niiil  Imir  feet  wiili'.  Tlif  first  crMiilc'  of  tliis 
liattcni.  altliiiiifili  very  sirniifj-.  WiW  suiijci't  tn  ini'-iniiiil  vilir:itiniis ;  it  wii-  rfpiarcil  liv 
the  present  eriulle.  wliieli  is  wiiliT.  ileeiu'r  .■iinl  ^trmiiily  lirneeil  liy  irnii  rods  wilii 
ttirillineUlcs.      Al)s(iiute    rijiiilily    of    tile  (MMiile    i-   i— elllial. 

'I'lie  swiii;;'  I'f  tile  wliole  apparalii-.  if  -u-peinleil  frei'ly,  \v..iii(|  l)e  iiieniiveiiieTit. 
It  is  liinited  \>\  wnodeii  arms  |iult<'d  to  'lie  ceiliiii:-  at  liotli  <'iids  and  exteiidinfr  iiisiilc 
(if  tlie  eradie.  I'ieees  of  soft  riildier.  Ii.ilf  an  ineli  tliiei<.  are  inserted  liotween  the 
arms  and  tlie  .radie.  tiuH  jiniitini;  tlie  -uim^    vitliout  traiisniittini;  viliratioiis. 

3.  The  Board. 


Two   uprights   tixi'd   at   one  extremity  of  tile  eradie  are  t<'rminate(l   at   tlu'ir  lower 
ends  by  iron  iiraei<ets  upon   "iiieli   iln'  \\eij;lil   of  tlie  lioard   re-i~;   it    i-  atiaelied  to  ilie 
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iipri^lit-  li.v  t'liiir  iuljii^tinir  <crcu-.  'I'lic  -iirtiic-c  nl'  tlic  lidiml  i-  tt'-t('<l  \vit!i  n  slriii^ht 
eiitic;  it'  «iir|icil.  it  caii  ln>  striiitiiili'iiiMl  l),v  iiu'iiii-  of  cru-sliiirs  niicl  Imlt*  iiotiiifr  "i'i>n 
tliu  cleats.  Aliiiiit  I'ijrlitv  per  cfiit  nl'  the  iiriiriiiiil-  arc  cil  niic  |iaiti<-iilar  sizo  (towii- 
sliip  pliiii-)  ;  tlic-c  ari'  plaicii  mi  the  Imiinl  Iwliiinl  a  f;ias-  plate  held  at  tiie  four 
corner'  liy  lidlt^  aiwl   init-.     'I'lie  nriuiiinl   i-  ailjii-tcl   tcp  i   a-reet   pn^itioii.  after  which 


Fig.  3— Kiveisi-  Cannia. 


the  iiiit<  are  tif;liteiieil.  The  iiisertieii  n!'  the  fila-~  plate  -hnrteii-  the  nptieal  (li~taiii'o 
t'reiii  the  leii<  hy  niie-thinl  the  thiekne^-  lA  the  plate;  the  heard  has  to  he  ireved 
that  iiiueli  farther  away.  Ori^iiiaK  of  ethiM'  size-  are  pinned  te  tln'  Imard,  the  plass 
2nd  holts  hi'ini;  removed. 


Till-:  I'l.ATi:  r.\i!i!i Ac.i:  !» 

Tliriiiij!li  till'  I'l'iitri'  (if  tlir  lio.iril  two  linr^  uri'  ilniwii  iit  riirlit  ;in!ili-.  iipproxi- 
iiiiiti'ly  liorizmitiil  nml  viTtH'iil.  I.ikiwi-c  tlii'  two  iiiidilli'  liin'<.  in  tlii'  ilinrtinn  of 
till'  width  iiiiil  ill  till'  ilirrcliiiii  iif  tl.c  liciL'-lit.  nf  tlic  iTi^iiuil  I"  Im'  rr|i-iMliici'il.  iiri' 
iiidiriiti'il  liv  •ilmrt  liiii'-  ilrinvn  nii  tlii'  ImrdiT  of  tin  uriiiiiiiil.  Tlw  hitter  i-  in  ('(irrci't 
IHir^itioii   wlicii   its  iiiiddl.'  liiii'~  cniiicidi'  with   llif  line*  cf  the  hoiird. 

At  till'  ri'iitri'  of  till'  hiiiird  i-  11  lioh'  th.n>;iirh  wliii-h  ii  iiiiTn-i-opo  nr  tlii'  lidi-enpo 
of  nil  optiriil  sipiiirc  I'liii  he  iiisiTtcd  for  iidju-tiiiu'  the  ciiiiicni ;  it  i^  ilci>od  hy  ;i  plii^' 
wlii'ii  not  in  use. 

4.  The  lens  Carriage. 

Till'  Ions  ciirriafrc  sjidos  on  two  puirs  of  sti'i-l  shoo  fur  i'niiii)j:h  apart  to  prcvi'ut 
wiilihliiifr;  tin'  motion  is  ^:ivi'n  hy  a  rack  and  pinion  through  any:li'  jrcar  niid  a  crank 
at  till'  side  of  the  oarrinfrc. 

Till'  h'lis  hoard  tits  in  a  ri'hatc  iit   the  hottoiii  of  a  deep  li 1.  the  ohjcot  i>f  wliirli 

I's  to  k<'i'p  stray  lifilit  otf  the  interior  of  the  ranu'ra. 

Tho  hollows  tit  ill  anolhor  rohato  at  the  liaok  of  tlio  hood,  wlioro  tlioy  arc  lioM  hy 
two  tiirnhuttoiis.  A  Ions  of  .".;!-T  inohos  foi-iis  i«  usod  for  most  of  tlio  work;  for  irroat 
I'oductions  and  for  the  rovorso  oaniora.  a  Ions  of  shorter  focus  is  oniployod. 

Tlip  frradiiatioiis  for  -ottiiiir  the  oarria};es  in  |>osition  are  on  an  oiianiolled  hard- 
wood rod,  1  X  .T  inc'lios,  attaoliod  to  tlio  middle  of  the  oradlo,  the  pointers  lieiiiR 
fastened  to  the  oarriai-'es.  The  lens  carriayo  ha-  two  pointers,  one  for  the  dirct 
camera  and  one  for  the  reverse  cainora.  I'.otli  pointers  are  adjnstahle.  and  can  ho 
damped  hy  screws  when  in  correct  position. 

5.  The  Plate  Carriage. 

Sections  of  hollows  of  coiivi'iiioiit  -izo  can  ho  titled  up  hetween  tho  two  carriafres, 
providiiiti'  camera  extension-  from   in  inches  to  11   foot.     'I'hcy  are  fa-tonod  to  each 


Fiii.  4-  Frame  of  Plat>' (^irriiij?"'. 

other  hy  hooks  and  are  supported  hy  i-haiii-  haiiuiiiv  from  riiimors  under  tho  oradlo. 
The   plat.-  .iiri-iaso,  like  the  .•tlu-r  ••li-.-.  lias  f.v.-   p.iir-   '.f   steel   runner- ;    fliey  =lide 

oo.'jon 2 
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Till-;  rwiFKA 


npiiu  till'  iiiit-i<l('  \'  niiU.  tiic  iiuticni  I  ciiiu'  uiviii  tlirniit;li  u  rmU  mikI  piiiioii  iiml 
iiiifrlc  fri'iir  li.v  ai  liii'f;c  liiiinl  wliccl. 

Tlic  pliitc  i-:irri:ij!c  .-mi^i^li  ct'  ;\   i t:ii!!jiiliii-  tr;iiiic.  .1    li  ('   l>   (  Kiir.    tl.   ilwidc  i>( 

wliich  i.-i  miotluT  t'niiin'.  /•-'  /•'  (i  II.  tn  wliicli  tin-  pliili-lioliliM'  i^  iittai-liuil.  Tliu  Iiiiilt 
t'ninn.'  is  ciniMfi'ti'il  to  llif  mili  r  one  li.v  tin tniiiiiiini-.  .1/.  .V  Mini  /'.     Kiicli  triiniiiiiii 

is   III!   11   ^Ici'i    phltl'   wilil'll    -liilis    InrWill'ils   Ml'il    li;li'k\Vliri|~    ili    ;l    -Ice!    yrniiVC   liv    inriui-   nl' 

nil  ■uljii-tiiij;  screw.  iSy  tiiniiiiw  tin-  -crew  Mt  /'.  the  inner  t'r;iiiw  revclves  :iriuiiiil 
.1/  .V  iis  iiii  iixis.  liy  tiiriiiii«  llie  -cnw-  ;it  .1/  iiini  .V  in  uppe-ite  cliri'ctinns.  tlic  inner 
fraiine  revolve-  iirnuini  tlie  verticiil  llirnii;;'ii  /'  m-  mm  iixis.  Kur  inuviii;;  llie  inner 
t'r:inic  lioilijy  t'nrwiiril-  nr  li;ickw:iril-.  p.inillel  t..  it^cil'.  ilie  tlirec  screw-  nrc  turned  in 
till     -:in;e  direction. 

The  funr  pliit<-lic|,ler-  ;ire  I'l"  -i-J".  l'(i"  Jl".  1i;"  ■  Is"  nnd  In"-  l:i".  rc-pee- 
tivel.v;  lliey  cull  :ill  \  <■  :itliicli;d  to  tlii'  inner  t'riinic'  in  ;ic<-iii':ili>  re,i;i-trr.  'I'lie  liii'f;er 
one.   wliii-li   i<  -oinewlnil    liciivy.    i-   moved   ahoul    on    ii    triicU.   with    ruhher   tire   wheels 


1-'|.^.  o     I'lati-linldiT  ■I'riick. 


(Kit;-,  ."ii.  to  which  it  i-  t';i-tened  hy  two  tiirnlmttoiis  niid  from  which  it  is  removed 
only  for  :itt;nliinL;  to  the  c:inier:i.  It  reiiiiiiii-  on  the  trucU  in  the  diirk  room.  When 
liromihl  c|o<e  to  the  plate  carria^;e.  a  lift  of  a  f<-w  im-lie-  1  rin^;-  it  to  it-  place  on  tlie 
camera. 

'llie  smaller  holders  are  more  ea-ilv  handled;  llic  operator  always  yive-  the  pre- 
ference to  the  sinalle-t   holder  that    will   take   ill   hi-   plate. 

Plate-  up  to  l'I>"  <  -I"  nrc  sensiti;<ed  in  u  fi'"''  hath  cnclo-ed  in  a  wooden 
eii-e  a  litlie  more  (hall   lui.c  the  heliiiil   of  llu    l.alii  and   ilicliiu'd  ai'oiil    Icii  dciircc-  to 
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tlic  viTtii'iil.     'I'lii'   iiinirr  liiiir  111'  till'  ca-i    i~  .■|i....,|   l.y   n   -li.lin;;   |>;iiii'l   -ii|i|i.irlci|   \i\    a 

CllUlltlTWl'iLllll       -II      lliljll-tnl       tiMl      lllr     li:IIH'l     -lil.V-     cillHl'     n|Mll     iiV     cli.-cil.         A 11.  it  llCf 

('(Hiiitcrwuiirlit    lii'iiviiT    itum    tliu    •-'""    •    •-' I"    ph.lc-.  -up;icprf-.     li.v    iihmii-    nt'    a    riipi' 

mill    pllllcV     llll'    ilipliT    ll{>n|l     wllii'll     llir    |'l:llr    i-    plaiTil     lul'    -( '11  -  i  t  iz  i  I  111.        Al'liT    r.iMlilli: 

till'  pliili'  witli  I'niliiili.iii  iinil  piilliii'.;'  il  liii  till-  ilipprr.  tlir  paiirl  i-  rl. ..,■(!  ami  tlir 
CI  initcrwr'nl.t  ipf  till'  ilippir  i-  -Inulv  litinj  l.\  haiiil  I'miii  tin-  Ii.wi  i'  .liclf  iipmi  wliirli 
it  \va-  I't-lini;-,  alii'U'iiif;  llii-  plali-  tn  il.-i-ciiij  into  tlir  liatli.  ami  i-  iliim-iinl  upT.  an 
iipprr  slii'ir   wlirii    till-   |ilali'   i-  I'.aiiplitcly    iniMirr-i'.l.      'Ihr   plair   i-   Irl't    I'mir   iiiiiiulcs 

ill    tlir   lialli    ami    tl.cii    lli iiiili-rwiaLilit    i<    takni    t'l'mii    ihr    iippn-   -lu'll'   aiiil    -ImwI.v 

linaiKlit  iliiwii  til  till'  liiurr  -lu'll.  witlhlrawiiii;  llir  plalr  I'lniii  llir  -Mliili.'ii  ami  Iraviiii; 
till'  iMittiuii  111'  till'  platr  upi.ii  till-  iilui'  III'  tlu'  i;la—  I'alii.  'i'ln'  plalr  i-  allnwiil  tn  ili'in 
f..i'  mil'  of  Iwii  iiiiiiuti-,  till'  paiirl  i-  upi'iii'il  ami  llu'  platr  ti'ai:-l'i  ri'i  il  In  tin'  plalc- 
lii  lili'i'.  rp  III  till'  traii-lcr  nf  tin-  plair  In  tlm  platc-lmMfi'.  tlic  wlmli'  nicralimi  i- 
pci't'iiniicil   ill   lull  ila.vliplii. 

6.  Reverse  Camera. 

'I'll.'    r  \('i-'    I'aai'i'a,     1>"  -'i".    \-    um  il     uilli    llir    -iiialli'i'    liii-:     llir    iMiii- 

-inii  i-i  l' t  iiu'lir-.  'I'hr  I'l'iiiil  i-  lixi'il,  lni'ii--iiiL;  ln'iiii;  I'llri'lr.l  li.\  iiin\  iiii:  llir  liai'k  liv 
II  ran-  111'  a  il'Hilili'  rin'k,  piiiimi  ainl  I'l'iiik.  A  '^I'ailiialnl  nra--  -I'air  mi  llin  liril  imli- 
rati'-   llii'   ri'iliii'timi. 

riir  -ilvci'i'il  ula-  ri'MT-iii^  iiiiirnr  u<^  -imuly  iiiln  llm  i;rnnvi'  nl'  a  I'li'lanmilar 
linai'il  rniiiii'i'ti'il  In  till'  iiii'i'iir  I'nx  1  i.v  I'niii'  ailJM-iJr'j  -I'l'i-u-.  .1,  /;.  ;  ■  ami  /'  i  Mr.  •'■>. 
Hy  turiiiim'  llir  -i-rv"-  .1  ain!  /.'  in  niipn-iir  .lii-i  .-i  imi-.  tlm  iiiii'i-nr  i'i\..|\i-.  arnmul  a 
vi'i'lii-al  axi-  llimn'ili   il-  i-i'iili'i-.      I.iki'wi-r  l.y  niniini:   iln    -rnw-  r  ami   /'  in  nppn-ilr 


y? 


D 


i^ 


Fii..  i-.-Mii-mr  lin' 


ilirri'limi-.  till'  iiiiri'iii'  n'Vnlvi--  armiii'l  tlir  hmizmital  liin'  in  il-  |ilani'  llii'nii.ijli  il- 
I'cntrr. 

ri.r  i'i|iii|iiiii'iit   I'ninpi'i-r-   tun  inii'mr-.  mn'  lu-iiiL''   in   ii-n  uliili'  il llim'  mir   i-^ 

mil  Inr  -iivi'i'iiiu'.  With  pi'nprr  i-air  ami  prnviil,"!  il  i-  -liiihlly  v.arnnil  lir'ni'i'  any 
atli'inpt  i-  iiiailr  In  |inli-li  il,  tlir  -ilvrriin;  i-  unnil  I'm'  -ix  niniitli-  nr  ninm.  Im-i- 
ili'iitally  it  may  In'  iiu'iitiniiril  lliat  an  n|itii'ally  plaim  niirinr  i-  an  rxprn-ivr  articlr; 
many  nl'  tlm-i-  t'niiinl  in  tlir  traiir  arr  in  pn-lrrl  ami  -rnil  ll.r  ilrlinilimi  nl'  a  ^inml 
leii-. 

A  t'ratiirr  nl'  tlii-  -lylr  nt  mpyiiii;'  ran  rra  i-  it-  ailaplaliilily  In  lai'iir  -i/.r-.  A 
lar-.    piati    iinklrr.  a   i'rw  .  xtr.i   Irnyrli-  of  Ijirt  iu  il.u-  ami  a   lai-.;.!'  Irii-  arr  all   t!:at 
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is  iiccilcd.     So  fur  ii-  tlic  ciuiicni  is  iccriuMl.  tlic  Iary:i'  pliitcs  iirc  IiimiiIIihI  witlmnt 

liny  inure  tr(Hil)li'  tliiili  the  -liuilliT  mii'S.     Tlic  -i/.c  i<t  tiic  pliltr  luTr  lliis  liccn  liliiiti-d 
ti  24"  X  :i-2",  iiie.el.v  lifcaiij-o  tliiTf  is  no  occasion  to  usu  a  'art;er  plate. 

7.  Settinf;  the  Camera. 

Two  iiictliods  arc  availai)lf  for  setting'  a  cop.viiii:  caiiicra.  M.v  tlic  tir-t  nictli;nl 
the  camera  is  ailjiistcil  at  each  operation  so  as  to  yielij  an  iniaKc  ol  ;i  iletinitc  size  and 
sliaiH',  which  nuiy  or  may  not  1m'  an  accurate  rcdnction  of  the  <iri(.'inal.  Hy  the 
seeoiul  method,  tlu  camera  is  adjiistcil  oni'c  for  all  hcforchand  >o  as  to  yield  in  all 
eases  an  acenratc  reduction  or  enlart.'en:cnt  of  the  oriyimil. 

Till-  tir-t  n.cthod  is  in  f;eiicral  ii<e  anci  ha-  -ome  advantiiKcs.  \ji't  it  hi'  a<siinie(l, 
for  instance,  that  a  nuip  ho-  to  he  ledueccl  to  a  rei^tanfjle  24"  ■  :'.<•".  The 
operator  rules  on  the  {,'niund  u'la-s  a  rcclanulc  <pf  that  -izc.  and  endeavours  in  the 
usual  manner  to  obtain  an  imaire  tilling'  approximatcl.s  the  rectangle  so  drawn.  The 
next  step  i-  to  hrini;-  om>  side  of  the  imai-'c  in  coincidi'ncc  with  the  •■orrc-iiondi;:^- 
side  of  the  rectangle:  ihi-  i-  done  cithiT  h.\  turuiui.'  the  hoard  anuiiid  an  axis  per- 
lendicnlar  ti>  its  face  and  hy  shifting'  it  rijiht  or  left  and  up  or  down,  or  liy  like 
naitions  of  the  camera.  It  is  now  found  that  the  other  >idcs  of  the  re<-tanfile  do  not 
fit.  the  shape  of  the  ima^'c  lieiny:  an  irrcirular  (luadrilateral :  it  has  to  he  hrou^'ht  to 
correct  shape  hy  chaufjiiif;  the  inclination  of  the  lioanl  to  the  axis  of  the  cainiTa. 
Kvery  time  an  adjustment  is  made,  it  di-turhs  the  preccdiuff  oiu's,  which  have  all  to 
hi'  (rone  over  afjain.  To  one  without  experic>ni'e,  (lie  iircx'CsS  is  excee(lin>;ly  tedious; 
like  everythinir  else,  however,  it  is  made  easier  hy  loufl  practice,  and  son.e  operators 
hecome  in  time  very  skilfid.  The  main  advantaire  of  the  method  lies  in  the  fact  that, 
in  sonu'  eases,  it  is  possihh  to  re-tore  to  c<prrect  |iroi)ortions  a  drawiufr  which  has 
hecome  <lisrorted.  Some  kinds  of  jiapcr,  ami  especially  traciufi;  cloth,  are  atfected  hy 
atmospheric  conditions,  anil  disti  rtioii  occasionally  liccomes  approciahle. 

The  advantafjfc  of  the  sec(]n<l  nu'thod  lies  in  its  rapidity.  The  operator  pins  the 
original  to  the  lio.inl,  -et-  the  two  carria};es  .)y  the  scale  to  thi'  recluction  or  cnlarfre- 
ment  marke.'  on  "he  joh  slip  and  expo-e-  tin-  plate.  There  is  no  focu^sMiH'  or  twi-tiurf 
of  the  can:era  or  hoard;  in  fact,  no  frniund  friars  is  u-cd.  This  nu'thod  was  adoplcil 
hy  the  ottice  of  the  Surveyor  (lencral  hecau^e  the  nunihcr  of  land  survey  plans  to  he 
reproduced  is  ve"y  frrcat.  and  hecause  the  au^'lc-  and  h  nuths  lieinn  markccl  in  fifrures 
on  the  jilans.  scalint;  i-  unm'ce--ary  and  a  slight  di-tevtion  wouM  he  immaterial. 
Moreover  in  an  orii>inal  pro]ierly  cared  for.  ili-tortiou  i-  -eldoui  app.cciahle.  anil  the 
n:ost  frequent  ca-e  of  ili-tortioi!.  that  nliicli  i-  due  to  uueipial  expansion  in  the 
directio'.i  of  an  1  aero--  th;'  >vcli  of  tlie  paper,  cauuot  he  corrected  hy  the  adjustment 
of  the  camera. 


8.  Focussing. 

Kocussiufr  is  done  with  Carl  Zeis-  microscope  (  l'"ifj-.  T).  This  microscope,  which 
has  a  iiower  of  :;s  diameters,  slides  in  an  outer  split  -Icevc  terminated  hy  a  sipiare 
liase  which  can  he  applied  against  a  i;la-s  plate.  The  coar-e  adjustment  is  ctTceted 
hy  -lidinir  the  niicro-eo|.e  in  the  outer  -lecve  till  a  di-tinct  imairc  is  seen,  and  fasten- 
ing it  in  that  pi'sition  hy  turniufr  tlic  milled  screw  rinir  at  the  top  of  the  outer  sleeve. 
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Tlic  tine  iiilju-ttiiiiit  i*  cff.M-tnl  Ip.v  siriwiiKT  flu'  l""ly  nt'  tlii'  11  irrii-<'i,)ic  in  or  nnt  i>\' 

iiM    inniT  <plit   -Iccvr,  tlir  ml   i-liui  iiini;   riuis   (-iinwii   cm   flic  left   ut'   tin'   1"  nini. 

(livi>iiin  of  tlic  si-tilo)   liiiviiii!   Iircn   r.'joii-i'd.     'I'lio  ili-|iiiiiiMuiut  of  tlir  niiiTo-c(.|.i>  i 
rcMil  on  llic  inillinictro  -inlr,  llio  tintli-  of  m  niillinictri'  hcini;   inilir;it.ii  l>v  niiiil<-  0.1 
tile  circiiinfcrfn if  tlio  inm^r  -Ihai'  iniil  tlio  iunulniltli^  cji-ily  c^tiinali''!. 


Kit;.  7— Kntn>Miiif,'  Mifn»?*t-'oiie. 

For  focu— inp;  tlie  ciununi,  a  hirfio  pieoi'  of  clear  iiinto  fjrln^s.  iicrfcctlv  iiliino.  i> 
si'lcoti'il,  anil  11  (TO--  of  two  viTV  tine  lini'-  i-  invi'iivfil  in  tlic  centre  witli  a  iliaiiioMil. 
The   plate    i<    in-erleci    in    tln'    plate   lioldcr.   .iifrraved    face   towards   tlie   lioard.   aftex 

rcn;ovin(r  the  curtain   and   hack   of   the  liol.ler.     The  ha f  the   micro pc   is   now 

applied  airaiii-t  the  hac-U  of  thi'  plate,  it   i-  -ef  ii| the  eny:ravcd  cro--  and  the  milli- 

mclri'  scale  is  ri'ad.  The  n  icroscope  is  put  a>;ain-t  the  plate  a}riiiii  and  i-  -el  this 
time  npoii  the  iinaae  of  the  original  pinned  to  the  hoard.  The  inillimetre  -cale  is 
read  a  second  time.  The  ditfercnee  of  the  two  nMilin^fs  is  the  di-taiicc>  lietwec^n  the 
face  of  the  triass  plate  and  the  plane  of  tla    iiiiaire. 

For  instance,  rcadin;;-  of  il-l!  mm.  on  the  eiiirraved  cro—  and  ><•:!  mm.  on  the 
imaf;c  indicali  that  tlie  imafre  is  l:!  n  in.  in  front  of  the  plate,  or  in  other  words, 
that  the  plate  earriag,'  h.is  to  he  moved  !••'!  :nin.  forward  in  onler  to  he  in  e.\acl 
focus.  Kcadin;:-  of  '■<■*'<  iiini.  on  the  cn^rraved  cro-s  and  IJ-H  niiii.  on  the  iinaf.'e  indi- 
(•ate  that  the  iniai:c  is  :;  mm.  hehind  the  taeu  of  the  ^la—  arid  that  the  plate  carriage 
must  be  moved  -i  mm.  backward. 

9.  Definitions. 

The  ii.iix  of  llir  liimiril  Is  a  line  throii;;li  the  optical  leiitre  of  the  lens  |inrallel  to 
the  direction  of  motion,  that  is  to  -a.v  jiarallcl  to  the  rail-.  It  nnist  coincide  with  the 
optical  a.xis  id'  the  lens;  the  fhiiiKc  of  the  latter  n.u-t  lie  -o  at1i\ed  to  the  camera  that 
this  condition  is  appro.\iniatcly  tidtillcd.  otiierwi-e  ,'ie  iletinition  i-  impaired  away 
from  the  centre  of  the  jilate. 

The  (■■  iilrr  of  the  In. mil  is  the  p^iiiit  where  tin    axi-  of  the  camera  -trikes  the  f 
ot    tlie  !.  arl;    it  may   I  e   sonic  di  tance   from   the  gi  onn  trical   centre. 

The  tiiilrc  of  llii'  jilali'  is  the  point  wlier:-  the  axis  of  the  camera  strike-  the  face 
of  the  plate. 

The  in;ai;-e  of  the  centre  of  the  board  nlway-  fall-  upon  the  simie  point  of  the 
plate  (tlk'  centre  of  the  plate).  Tlie-e  two  jioints  are  the  only  ones  endowed  with 
thi-  ri'ciprocal  relation. 


I 
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Til  K  I'  \  M  y.i\\ 


Tlw  iiiliffiiiii    II.  i-  till'  pro:M.fii.iii  ,,l'  il.i'  lirii«  ..f  till'  oi-i:;iii:il   U.  tlic  ci.rri-!! 'Mil- 

illK     lilK"    "I     till'     illlilU'l'. 

'I'i'i'  riihiiiiriiiiiil .  iil-'i  di'-iniiiiH'  I  !  v  ".  i-  till'  |ir  ijMirti'in  ol  t!ii'  line-  i.;'  tlir  iinniio 
ti>  llii'  I'iprri'-iii'iiiliiii;   lino  nl   ilu'  uriyiinil. 

Ai'i'iinliiitf  tn  llh-i'  ilrliiiiliMh-,  n  n'lliii-tii.n  ot  :!i"i  iiiciiii-  lliiil  tln'  liiiciir  <liiiiiii- 
-iciii-  of  the  ciriciiiiil   nil'  iliriT  tiiii-   \\w  iliunMi-ii'ii-  iit'   tln'   iiiiiiu-i'.      An  i-iiliMyciiniit 

lit'  :it"i   ;iM*   tliMt    llii-   liiii'iir  iliiiii'i.-iiiii-  (it'   tin-   iiniiyc   iiri'   llirri'   time-   llic  tliiinii- 

-ii>iii  (if  till'  (iriu:iii:il.     Ivcdmliiiiis  mid  I'lihirucimiil-  nrc  iicvir  Ic-'  tliiiii   iiiiilv. 

10.  Geometry  of  the  Copying  Camera. 

ItrlilliiiUs  iriiriili  I  inijll'inlr  /o'i.--l.<'t  .1.  VlV-  ^.  ''<'  'li''  If"-'  ''•  |"i^iti('"i  l'"i' 
icdiiciiijr.  II  mid  c  liciiiH:  tlii'  di-lniici-  to  the  Ixiiird  mid  In  tlic  pliiti'  ri'-|ifctivt'lv.  The 
1'   liicliiiii    !•<; — 


Till'  Viiliic-  dt'  II  iU'd   r  lire  :- 


u        (1    +    H)  f 

1-  =    I    1    +     1     )/■ 
V  n     ' 


f  liciiiv:  till'  I'lCiil  IcMisrtli  (if  llic  li'ii 


1% 

A 

u 

V 

u' 

B 

v' 

V\i..  (*. 
.Mdviiif.'  tlif  Icii-  t(i  /•   for  ciihiriiiiiir.  llic  rclntiniis  lifC(m:L':— 


(2) 


r=(l    +   n)J 
Tlic  vm-iciiis  di>tiiiici-  iirc  :icciii-(liiiL:l,v  as   fnll.iw-: — 

Tor     rccliiciiijr. 

ISoaid  to  Lens  (1    +   «),' 


Lens  to  Pliite 
Board  to  Plate* 


1   .     '      ),/ 
u 


(   2  +   «   +     'V' 
V  n 


(  -) 
(1) 

Tor  cid.irsiiiK. 


•  •  Houi  I  til  Li'ii»  '  i-  in  rciilitv  tli  ■  (list;i  iicc  to  the  tirst  imkI.iI  poiiif;  '  I.i'iis  t<i  )'la'i' ' 
i^  fniin  tlip  scciiiHJ  iuhIhI  |M>int.  I'oi-  '  Unar  1  tii  I'lalc  ',  it  Mould  )»■  nf((^<;iTy  t<i  iuld  the 
<li-tiiiK'i'  hptwocu  llic  iioilat  points,  liiit  this  (l!-.taiirt'  beinj;  cliniinati'd  in  the  application 
(It  tiii'sc  v;ii(ic»  Miadc  iicic,  rcXi-ri-nci-  id  the  indal  iki.jiI-  ii.o.  f<ir  t!ic  ~akc  <il'  --iniiiiiL-it.v, 
Itecn    oiiutled. 


M.oM  i: .  i:v  i>i'    Till    <iii'vi\«.    1  \Miii\  l.'» 

IHtfrniiliiil   iiinHiiK^.      If.  l!ic  liii-  l.i'iiii;'  ;il    .1.   Tiu.  I'.   I'T   rcliK-iiii.'  ill.'   I.Hiinl   i* 


o       a 


Vv..  '.<., 

siiu'litlv  (li-pliict'il  I'rnin  fio  '".  thi' iiiKi(je  wliicli  111  tir?l  furiiicil  in  (>  will  new  In-  in  I)'. 
Till'  nliilinii  liflwi'c'ii  llic  ili-phu'i'::  flit  ..T  tli,-  Im.h.I.  ./».  hihI  ..I  llic  |il;ili-.  t/r.  Ml.|;iiiiril 
liy  iliffcriMilinliiij.'  (1)   ;uiil   rj),  i-:  — 

till  ~    —  ;/'  (/)•  (<i) 

F'lr  iiii  c-iiliirmMui'iit   llir  nl.itiiiM   i«  invcrli'il ;  — 

Tims  i'nr  11  rciJiK'tiiiii  i.l'  :Miii.  tin'  iii-|iliicciiiciit  r\'  ilic  |iliiic  i-  i.iic-iiiiilh  "<  tlic 

(li^pliii'ciiic'iit  lit  the  linanl.  v  liilf  inr  iiii  fiilnrui'iiiriil  i>(  :;.iHi.  iji,.  ili,p| inriit  "I'  tlir 

liliitc  is  iiiiii'  liim'<  till'  ili-plmi'ii  I'lil   >'<  llif  ImhiiiI. 

CliaiKics  (if  .I'.i/i'.  -Wlu'ii  11  niiip  I'll  .1  -I'lili'  "f  (I  iiiili'-  tu  mii'  iiu'li  i-  ri'ilin'rij  ". 
till'  sciili'  III'  till'  i-"p.v  i-  ""  mill'-  to  mil'  iiH-li.     '\''>  ri'ilin-i'  ii  iiiiip  mi  ii  -I'lili'  >>(  k  iiiilr- 

to  Hill'  iiii-li  tu  li  miles  to  mii'  im-li.  tlii'  i-i'ilm-timi   it  u-t   ln'  -.     l.iUi'wi  i'.  wli 'ii  ii  iniip 

on  11  ilt'i-in  111  si'iilc  -  is  roiliui''!  ",  tho  sculi.  of  llir  i-.py   i-         .     ".'»  rclin-c  ii  iimp  "» 
a  «« 

1  1  .  ,     6 

n  ilt'i'ininl  si'iili'       to  tlio  s<-nlr      .  tho  ii'iliictimi  iiiiist  In'   -  . 

(t  h  " 

All  i'n';;rs:cmeiit  n  of  a  iiiiip  mi  ii  -cal  •  of  «  mil  s  to  mu'  Iik'Ii  iiroiiui'i's  a  '''ii>.v  on 

a  sciil,'  of  "    luilis  to  1 iiioli.     To  t'liliirp-i'  iIk'  imip  frmii  tlif  si-nli'  of  «  mill's  to  one 

n 

1     " 
inch  to  till'  si'iili-  of  /,  mill's  to  mii'  iiicli.  tln'  I'lihiriii'iiii'iit  iii.ist  lio    ,  . 


1      . 


I/ikfwisi'.   whi'ii   a   map  on   a   ilci-imal   ^I'alr  is  ciil; 


lafHi'il    II.  till'  i-opy    i-   on   tlii' 


lit'    "  .    'Ill  cnlart;.'  tUi'  map  from  till' si-ali'    -    to  tlif  m-,i1i     -  ,  tlu' inlarf-'iiin'iit  must 


Wlii'ii  a  map  mi  a  si-nlc  of  a  milt'-  to  mio  ini'li  i-  roiliici'il  //  ami  tlio  i-opy  is  -.nli- 

•     "'u       .,  •      1         .  1 

si'ipuntly   I'lilai-fii'il   n".   tlir  tiiial   -ralo   is      „    ir.iU's   to  mi,'   iii<-li.      A   map   mi   a   -I'ale 

i,f  „  niili's  t ic  inoli  will  In'  oliaiiui'il   to  a  -I'lilc  of  '/  milt  -  to  mii'  inch  Ky  iciliicing 

it  /('  and  ciihirf^iiifr  the  copy  ii"  proviilcil: 

n        '' 
n"        a 
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TIIK.   CAMKIJA 


\Vlirii  llii'  cnpy  iliMiri'il  i-  luritiT  tliiiii  the  [iliiti'  il  i<  |>ri>|Mi<<'il  tu  wurk  witli.  tim 
I'luilip'  (if  -inic  iiiii.v  Im'  II  ikIi'  ill  t«ii  iliffi'i'i'iit  wii.N-,  A  iiiiiiilN'r  of  iicKutivi'-  -iirti- 
ciriit  tip  I'l.vcr  till'  wliiilf  iiiii|i  I'uii  111'  iiiihIi'  nil  llif  il|i<irci|  sciilc;    tlic-i'  iirr  |irinti'cl  liy 

«'ii|iliii't   iiikI   ihi'   iiriiilx  arc  jnimil   tnyitlii'r  l.i    Cnmi   tin py.     'I'lic  nllicr   wiiy    it   tn 

liiiikf  il  riMJiii-cil  iicmitivc  (it'  till,  whdlc  iiiii|i,  tn  imt  llir  ncuiitivf  in  tlir  cnliirKiiiK 
iMlui'i-u  and  111  ciiiiirgi'  it  t(j  tlic  rfiiiii>itu  -ouli^  mi  a  ^iiigii' |iifcc  nl' liiuiiiidf  [luinT.  Tin' 
tif't  iiii'tlKKJ  Ki*<"  a  -hariHT  ri^sult  ;  tlic  -i'ci.ikI  iii'IIkmI  *av(-  unrk  ami  lia-  the  iidvaii- 
iw  cf  |ir  .(liiciiin:  a  i-dpy  dii  a  -iinrlc  -hcct  df  paper. 

At  an  iiiuutrutioii,  .iipp.i.c  u  uiuii  li'"  -.  il"  mi  a  tcaie  of  In  inilct  t.. 
iHic  iiii'li  hat  td  lie  rcliiccd  Id  \J  iiiiic  tu  diic  iiicli  and  the  plate  it  it  pnipusi-d  Id 
eiuj  !oy  il  ll>"  ■   l-J".    'rile  ruluctiuM  i-: 

n-  =  1  I'O 

10 

Tile  rediiedl  map  \vi".  I.'  .•l.V  <  4.V'.  Settintr  tlic  eopyinir  raiiiern  at  a  rediie- 
tioii  of  li'O,  it  tak  tiltcMii  (ir  sixteen  lUKatives  111"  .  IJ"  td  CdVer  tlie  map.  The 
iienativi't  are  printed  liy  cdnt.ict  and  tlic  tiftecii  nr  tixtecii  piecct  arc  .jdiiicij  tciuetlicr 
td  lliakc  the  !ini-licd  ecpy. 

Sh^Tpncsis  df  the  lines  may  not  liictwciitiai.  or  il  may  !«•  dc-ireil  td  tavc  wurk  cr  to 
Imve  the  tinithed  cdpy  in  (Uic  piece.  Shduld  this  he  the  cate.  duc  iic>rativc  of  the  wliido 
map  is  made  to  he  cnhirKi-d  tuhtc(inent!y.     The  rutio  df  the  tlicrt   tide-  cf  the  map 

nnd  plate  is     "  n-    li'ii.  il„.  rati.i  df  lla    Idiiir  tid,.,      ^  ,,r   t-.Mi;    tlicrcfdrc  the  redue- 

tidii  'i'  mii-t  he  at  lea-t  4-.V)  for  coverini;  the  whole  map  with  diic  ncirafive.  Make 
the  ncKntivc  .villi  n'  =  5-IM)  .<<>  a?  to  leave  a  little  inarpin  on  the  plate.     An  onlarire- 

incnt  /("  hat  imw  Id  he  made  fr thi-  nci;:itivc.     The  rclatimi  ipidtei'  alu  vc  hctween 

II'.  Il"  and  the  scalesi  (fives: 


In  this  cnse: 


7i=r>.00    X  J-^  =  41i;7 
1:.' 


Thcrcfdrc  the  map  has  nr-t  to  Ic  reduced  ,"..IHI  and  then  tnlarfrcd  i-U\'. 


11.  Adjustrients  cf  the  Camera. 

•^  « 1  inin-timnat.  if  iitcd  at  i.  iiKHJcratc  aiiy^lc.  «ivet  an   iinafre  practically  free 

from  dittdi-tidii.  pmvidcd  the  hoard  and  plate  are  jiarallel  and  the  optical  axis  of  the 
lens    is   perpcndicilar   to   hoth.      The   hitt   condition    it   sufticiently   well   fnlMIlci!    in    a 

camera   carefully  conslnicted   lint    it   will   not   he  amiss  to  check   it.     The  tir-t   li- 

tioii  must  he  accnratcly  fultillcd,  means  of  adjii-lncnl  hcin^'  provided  for  that 
pnri>os(". 

Rcforc  pr cilinj.'-  with   the   adin-tment.   it    is   nccc--ary   to  check,   and   to  correct 

if  IK, '(led.  some  of  the  detailt  of  conttrnctio'i. 

The  rails  mnsf  l,e  perfectly  ttrai;;!it  and  parallel.  Thi>  is  checked  liy  strclchinsr 
a   tiiread   from  one  end   of  each   rail   to  the  other  end.  (irst   with   the  cradle  lyiii).'  Mat 


I 


I  II  I'    II    \  I  II  h    III      I  II  I      III  I  Mill. 


I" 


iliiwii  mill  II. 'M    uilli   ll r^ill.'  Iviiiu   "11   il-  -i'l'-.      I'.ir.ill>li-iii   i-  rlir^-lMsl   \<\   n  iM-iir 

illtf    llli'    -I'.li'illL'    III'    lllr    f.lil-. 

Till'   l...,inl    iiMi-l    I"     |.iTlri-ll>    lilt.     Tlii-    i-   i-li'      ■!   "iili   .1    -I'll    -trniirlii    ■ 'lui- 

,l|l|,|i,.,|    Ini.    ilV'llih-l     till'     l':l'-i'    "I     ll'i-    l"MI-'l     :ll     'llll'l'lll     I'lai'i'-     il\li\     ill     .lilT.  r.iil 

lirrrllnll-.     'I'Ih'      li'Mfil       I-      -I  IM  i>^  litiMiiJ      Ip>      IiumII-     ..f     lllr     -riU-     ill     lllr     li;l'k     Hlllil 

iiiTlrrliv    -Iniiirlit    ill  all  .liri'i-l  i    m- 

'riir    plati-    ill    nil    till-    jiliili-    li'il'lii--    liiii-t    r.'L'i-liT    .iliUi  .       I-'.T   iliii-kilit:    llii-.    lln' 

liiryi-t   lioliliT  wilh   iIh-  .ili-.-lr.|  yl;i--   |ilalr   i-  alla.'l.r.j   I.,   ll itii.Ta   ai,,l   lli.'  1m1I..w^ 

iiri'  rniiHVril.     '!'""  "' Im   r-"'-  "i'li  -iraiLilii  lAu.  -  an    ilaiiii'i   I   !■■  ll"'   I'n •  "I'  tin- 

pliiti'  i-iirriaiiv   in    Irmil    n\'  tin-  plalr   li'iMir.  .air  rl    llir   r."l-   1"  in-   ..|.|...-itr  lli,.  I I' 

the  plil'r.  llir  nlliiT  ml  i.p|>..-itr  lllr  1"iIIm|i  .  Karj,  mil  i-  a.ljii-lr,!  -..  a~  I.I  l.r  parallrl 
to  till-  plalr.  lllr  -parr  lirlwri'ii  tlir  plair  ainl  lllr  nlu.'  .'t  ill.'  r.i'l-  I'riii:;  rarrt'iillv 
Ilicil-lirnl.      Aimllirr    platrlmlilrr    witli    a    -rln-lnl    ula—    plalr    i-    li..«    Mil.-t  illitnl.    ami 

thr    -pi Iirlwrrll     lllr    r.|i;r    i.l     ill''     r"l-    aill     tin'     Ir'U IMIrf-    rl     lllr    pi  llr    Inra-U  I'nl. 

Tllr    pllltl-lliililrr    rr    il-    titlillti-    lllll-t    lir    a!  I    Hlllil    llli-    -parr    i-    l\arllv    llli      -: a- 

t'lir  till-  lai-iir  platr-liiil  Irr.     'I'l llirr  plalr-lmlilrf-  arr  -urn  — Im  1>    lilir.l   ill   ..       .rair 

I'l'l  i-Irr  li.v   lllr   -aiiir   prnrr--. 

12.  The  Centre  of  the  Board. 

Till'  tir-l   ailjii-liiiriil    ..I    lllr  .-an  ri-a    i-  I.,   liii.l    ll. nil I'   ill''  li..aril. 

Sliil'l  llir  plalr  rarriayr  p.  llir  I'll. I  ..I  iIm  .-iMillr  a-  far  a-  il  will  ;.'..  allarli  tlir 
pliitr-lirliirr  al'trr  iii-.'fliiiy  tin  riitiravnl  yla--  plalr  ami  rriii..\  iiiy  liir  nirlaiii  ami 
liark.  I'in  In  lllr  Imaril.  appl'iixiiiiatrly  in  llir  milrr.  llir  niilliiii.'l  v.-  -ralr  -li..\Mi  in 
Fic.    111.      'I'l.r    Irii-   riiri-iaur    i-    imw    -liiilnl    ami    l.rir.ylil    li.v    iiiraii-   i.l'    llir    lnrii--iii).r 


J  ■    ;       3' 


1m.,.    Ill     Milhaiilir -lalr. 

mil  riisriipc    to    funi-    tlir    iinaiir   of    tlir    millinrlrr   -mlr    ii| tin-    farr    nl'    thr    plalr. 

This    ilna^'l■   will    fall    uprii    llir  ri-.,-   rm;ravr.|    ..n    thr    plat.-    if   thr    p.-inl-   -.Irrlr.l    a 
rciitr.'-  i.f  llir  hrar.:  ami  iihitr  arr  m.l   P...  far  ml.     'I'hr  vrrtiral  lim    ..f  tin-  platr  will 
lir  arru--   ihr  In.ri.v'Utal  arm  nf  ihr  -ralr.  an.!  ll.r  li..ri/..ni:ii   H f  ihr  I'latr  will   lir 


II 


I< 


rllK    I'XMKKA 


'"••■""   '•"•  v.Tli.„|   „r |-  l!„.  -Hlr.      Tl„.   r,  .i.li,,,...  ,,(■  ||,r   .,„|,.  :,t    tlw   tw.  .•r.,..i„u. 

iiri'  iiiilctl. 

Th..   \ru~  .•n.rniifi'    i-    lli- ii    -iii!i,..|   |,,«;inl.   il,.     I pi   till    tlir    iiimtr..   i,   i„    (,.,;,* 

iitfiiiii,  mill  till'  niiiliiii.'^  of  ill.,  -inlr  .iri'  iiMtnl  .1,  l.,|',,rc. 


Ki...  II. 


I.il   Fiu'.   II   ri^prcvnt  11  v.Ttii-iiI  »t..-fi.,|i  tlii-..ii)fli  *\u-  nxi-  nr  „(  th iiiitii.  AT 

l-iiiir  thr  linnr-i  Of  tlir  phii...  .1  ,„i,|  //  th..  Hr-t  mi.l  „.,„m.I  |M,-itiM.,i  „f  lli..  l..,!-.  /• 
111-  lmri/„nt..l  liii,.  „|-  ||„.  ,;>nunrA  ■m-.  .V  iiinl  .1/  tli,.  lw„  .Jivi-ioii-  .,f  tli,^  ,.iilli,„..|r.. 
•"•"''■  "■'"""•  '"'■'«'■  •'""■^  ' "  /'.  "Mil  ,(  iiM.I  /,  111..  .■..rn-,|i..i„liMtr  n.n.lin-.  ,,f  tl,..  ,,-A: 

It  will  I,..  „„i,.,|  il,„i  i,i  ,|,i.  ..„.,.  „  ,..  ,„„i  ,  „,.  ,|,^„  i^  ^^  ^^^^.  j,^^,  re.lu.-iinn 
:iM.|  <.hlii|.t'i.|n..Mt   lire  ciiiiiil : 


III   ri'diiciii;.'.  /'O  \,  til,,  iiiiii^r,,  ,,(•    1/^;    ||..|||...: 


I'O 


MC 


111  (.iiliirtriii:.'.  I'd   i,   till,  irniii.'..  <<(  AT;    Inn..... 

/'()  =  n   X   A'C 

'  'I'li  liiiiiiii;   111.,   tuii   ii|uiit!iiii- : 

»'    y    A'C         MC 


w 


MX 


Hut: 
and: 


».'-  I 
J/.V  ^  6  _  ,1 
6 -a 


-\C 


n'-  1 
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""""'    "'"'    v.rti.',,!.    „,'.'   .jrawi,    ri»!ir    m.-i tli.'    Im,„i',|.      Tli.'ir    i.„.,«.'.    nm-i    I..'    m- 

iii'iirl.v  II,  |..„,il,|,.  |„iriill,'|  I,,  fh,.  ,i,|,  ,  ,,(•  ,1,,.  ,,|,,,,. 

"'"  '■""■'I'-i '■   '111'   H'V.r luii.'i'.'i    l„iim   , jniliv.l.x    .||,,rt.   t|„'   Hi,  ii   ..<   „ 

f..r  .'iil.irifiinf   i.   -III,,!!.      Will,   .i„:il|    v„|,    .  ,,|-  „.   ,|„,   ,..r,„    ''     " 


»■     I 


III    til,'   I  \|iri  ,-iiiii 


t..r   til..   r.',i.liii;:   „f   tlii'   ,.'.,1..   U „„  .    l„ii.',.,ir.,i...      |„.,,'n.l     .,f    -.'Hini:     ll,.'     r.'V.'r... 

-■'iMiin.    at    .'.|i.,i|     r...l.i..;i.,,,   ,,,,.1  .iihirL'.'iM.'iii.   it    |.  |,r,.f.'nil,l.'   I.,  ,..|    it    lir-t   „t    tl„. 

«r.'.it...t   r...!,.,.,i„M.  „.  aii.l   ,h.'„  „,   ,1,.,  ^.n'lit.'-t  ,' rw.'Mi.,il.  ,/.  tl,.'  .'Nt.n-i,,,,  „,|„ii,. 

"••      K-'i'Miiiy  III.'  ,„i„.'  „„i,iti.,„   ,„  |,..r.,r..,   it    i,  .'„,i|v   |,.,„i,|   ili.it   i;,.'  t'.'M.lin^'  .,<  tli.' 
-i-iilc   l,,r  til.'  .'.'iitr.'  .,!'  ||„.  |,.,nr.|   i, : 


nn'      I 


13.  The  Centre  of  the  Plate. 

''"'"■  '■'•""■'•  "''  •!"■  I'l'"<'  i-  "I"'  P"iMi   M| ulii.l,  h,|U  ,||,.  i„,,„,,  ,,,   ,i„.  ,.,.„, r,,  ,,,' 

flu-    iHinr.i.       If    th.'    r:„n,ri>    lin-    Im.'M    ii.viimi.'l.v    .•,,i,.ini.-t,' I.    ihi-    pnim     i^    v.r.v 
.•I..M-  I.,  tl,..  ..,',„.  .'i,;:n,v...|  ..„   tl,.'  |,h,t.'.      l'-.,,'  ,'n,n.'i,„',i.'.'  m   i'.'„,m.  ri,i«   l,tli.,«n,|.l,i,. 

tninM.'r-.  It   \<  n, S'-nr.v  tli.it   ti..-  ..ptL-nl  mm.1  --. ,'i,'i.'„|  ..,.,„,.•,  ,.(  th.'   plat.'  .,l,.,u|.l 

ii.nrl.v    .'..iii.'i.l,.;     til.'    .Ii..'r,'p,ii,.'.v,    if   ,iii.v,    ,in„t    1„.    r,'iii.,v.'.|    l,y    alt.riiii;    tii.'    phit,- 

'"''''"''  '"■  "■•  ""'"«-•     '■"'■  ""■  -"I"-  ■•'■^1 III.'  iiiiii«.'^  ..I  tl,..  n...  Ii,i,.,  .Iniwi,  ...r,.,, 

tl..'  l...;,r.l  Miu-t  Im'  pan.!!.  1  t,,  th.'  ,1  ',..  ,,f  ,h..  ,,|,„,..    ,..,,„.  ;,  ,,,k,,„  ,„  ,'„i,||  ,|,i,  ,„,„|i. 
ti..ii   ill  ilniwiii;:   ihi'   lii,.',. 


14.  Adjustment  of  the  Board  and  Plate-holder  Frame. 

Th.'    I...anl    iiM.I    ph,t..    i,;,„,    l„„h    1,.'    , m-iit.'ly    p.'r|„'ii.|i.'ii|Mr    t,,    th.'    ;,xi-   ,.(   th,' 

.•tiiii.rii. 

Th.'  ii.lju-fiiu'iit  i-  .'tr.'.-t.'.l  l.y  ii„.;„i-  ,,f  ,1,, ti.'iil  -pii,r..  -Ii,,wii   in   Fij.'.   IJ,     It 

'•.Mi-ist.  .,f  a   t.'l.'M'.ip.'  atta.'h.'.!   t..  tw.,  I.ra-,  plat,-  hi'tw.',',,   whl.'h   w.,n.|..„   arm.   ar.' 

l".lt.'.l.     .\t   tl...  .11.1  ,.f  .'a.-h  arm   i<  a  <mall  a.l.iiKtlnv  -r.'w.     Th.'  .liaphnifr f  th,' 

t.'l,.-..'..p,.  l,..ar-  tw..  thr.'a.ls  at   i  i^ht  ai.-h'. .,f  th.'.,:  h..i„>r  paraH.'l  t„  th,'  «■ i 

arms.  .S..v,.ra|  pairs  ..f  w.,.,,!...,  arms  .,f  .litl.'r.'i.t  h-n-th-  ar.'  pr.,vi.|...| ;  th,.  pair  i.-.',l 
f.,r  th.'  I..,ar.l  ha-  tl...  a.lji.stiiit;  M-r.'vvs  at  th.-  l.a-k  in-t.a.l  ..f  in  f,'.„it.  Th.'  ....n.ial 
i'laiH'  "f  tli.'  ,,pl!rai  Mnan.  i,  ii„ii.al,"i  l,y  lin,  ,  ..[rawii  ,,i,  tiii-  tw,,  hra-s  ,,|at.'s  aii.l 
l.y   ii.,t.'h.'s   ,11,    the  icll   .,f   th.'  ..hjctin'. 
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i.r  ilic  I  iM'llr.   llii'   In.-   mill   Ir.'iit    i iM   ^n-   r.'iii..vc.|   li llir  li'ii-  ciin'iMnv  inul   tin" 

llillillll'tri'    -l-Ar    -llnwil     ill     i''ii;.     Ill    I-    I'illlircl    til    ll.c    (Tlltrr    I.I     till'    1 'il. 


h'r;.   1'.'    ()|itii"il  .Si|ii,iii'. 

I.rt    .1/;.    l-'ii;-.    l:;.    I.r    ill.'    |.l:ili'.    I > H    lln'    l...:iril.    "    ill.'   i-i-iiliv   >•(    iIil    plalr.    C    tlio 
rriiln.  ,.f   the  lii.iil-il.      Il:iviiii;    l',.(Mi--,.i|   tlii'   |il,-i-.i|...   !i|i|ilv    ihr   i,|i1|im1   -lUiiiT  n-:iiii-t 
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piipiT  im-li'il   III   llii'  Lilii— .      I kin:;  ilir..iiL'li   llii'   lrli'-.'i.|ii'.  llii'  M'l'lii'iii   llii'ciiil    i-  *i'rii 

li.   I'l'ii—    llii'    li'.l'i/i.'iliil    iiriu    I.I'    llii'  -'':il<     aii'l    ill''    I'l'iiiliii.i;.    ".    i-    iii.ti'il.      'I'lir   i.plii'iil 

-i|n,ii-i'  i-  iii.w   iTM'i'-i'.l  I'liii    ii.i'  iii.i.  li    iiii    -.11...    ri.i.iiii;i.  ■'.  i.r'  ih.    - -i''   i-  ..liiiiiiirj, 
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l-'li;.    1.".     -\iljii-tln.-lit  .if  III.-  IS'.;. I'i. 

■I'll,     ImH.  Ill    -li.l.'    i-    -i.'l-.-Wi'.l    ill    "1'  .'111    iiiilil    111.'   ll..l'i''"lll:ll    llll'.'i'l    "I'    111''    l.'l'' 
-.'I'll   I"  j.i,--  ll,i..iii;li   ill.    .'.Ill  I.'  "I   II'.-  i"':ir'l- 


Tin-:  <  wiKifA 

Till'  lioiinl  is  iiiljiKtnl  liy  iIjc  -iiiiic  iiicIIkkI.  'I'lu'  iiiilliiiii'tro  s.'iili'  is  stuck  in  tlic 
■•"■litre  .,f  tlic  pliite  lit  <K  Fisr.  IT.,  tli.'  phi-  in  tlic  vi-utrr  of  the  Ixmnl.  C.  is  reiimvcl 
mill  tlic  tclcs<'oiM"  of  the  optical  si|iiiirc  is  inserted  through  the  openiiitr.  nriiis  hori/.on- 
ImI.  the  liii,.  of  the  imnniil  pliine  dnnvn  on  the  iii-tniinenl  h..injr  hroiipht  in  e.,ine;(lence 

with   the  vertieiil   In,,.  „|    ,,„.  |,„i,i,l.     Tlic  opiinil   sipnirc   is  ii,l.ji,ste,l   in   the   iinii r 

iilreiiiiy  (h'scriheil  hy  scrcuiiij,'  in  or  out  one  of  the  screws.  (/  ,,r  //.  With  the  anus 
of  the  optieii!  s.iniiiv  liori/oiitMl.  liie  honnl  is  rcvolve.l  i.y  turning'  in  opp,,sit..  .lirec- 
tions   its   iiiljiistiny  seriws   ,„i   the   ri-ht   iiml   <mi   the   left    until   the   vcrtieiil   tlirca.l  of 

♦'"■  ''■'"■" ''*  ""  '!"•  '•'•""•<•  "I   ti"'  pi'it''.     With  iirins  verticil,  th<-  h,,ar.l  i-  rcvolve.l 

hy    turiiintr    in    opposite   ,lire.-tions    its    top   an.!    l„,lto,n    a.l.justin;.'   screws,    until    the 

horizontal  thrca.l  of  the  t.'lescp,.  is  en   the  centi f  the  plate.     Care  niu~t   he  tak.Mi 

to  turn  the  s.^ews  cvi^nly    ofiicrwi-.c  tlic  fa<'e  of  the  hoard  would  he  heiit. 


15.  Graduations. 

There   is   a   .louhle  ^'raduation    for  eiu^h   lens.  < side  hciii^'   f,,r   ^ettin^'  the   li'ii- 

I'arriajrc,  and  the  other  side   f,,r   the  plate  .-arriaf^e. 

The  graduation  is  calcuhited  a-  fo|!,,ws:  Let  /;/;'.  Ki^r.  n;.  1„.  ,l„.  i„,..,r,l,  /.'(!  the 
plate  at  the  far  cikI  ,,f  the  .'radle.  ((,  the  a.\is  ,d'  th.'  .•aiiiera.  .1  and  H  th.'  two  posi- 
tions of  the  lens  for  wliich  the  iinafre  is  in  focu-  on  the  plate.  Cll  heiiitr  ecpial  to  A<f. 
TUi-  focal  length  foiiii  !  liy  snhtractin^''  (lM   froii:   •.'.)  is: 
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l-'i.;.  ii;. 


■"'  '■"  ''"'  'li-plii'''' nt  „(  the  Icn-  .-arria-e.     It  is  ni,.asur.Ml  on  the  rod  attached 

inidcr  the  cradl...  the  two  po.iti,„is  l,,.;,,-  marked  upon  it.  Kor  fo.-nssiuf..  the  nii.To- 
scnpe  is  -et  on  the  phitc  at  O.  tlic  tuhe  i^  lnriie,|  until  flic  en.ss  lines  cu-raved  mi  the 
phite  an.  in  focus  and  th..  rcadiiii;  of  tli,.  nii.-ros,o,,e  -■ah.  is  noted.  Ry  repcatiiif: 
the  operation  several  tin:es  the  fo.-,N  i.  accurat..ly  a-vrtaiiu'd.  Kcplacinf.-  the 
nncro.cop,.  on  the  plate,  the  tuh,.  is  turn.d  til!  th..  iniaf...  of  th..  hoard  is  p,.rf...-tlv 
sharp  aii.l  .listiiK't  aii.l  th..  ivailin-  ,,f  tli..  un.T,i-..op..  s.^al..  is  n..le.l.  This  also  is 
v^I...at..,I  si.v.ral  tinio=.  Th.^  diff,.i...nc..  of  th..  tw.)  ri.a.liii>rs  is  approxiiuati-jy  thc 
.iiMan..,.  111,.  |,.||.  .-aniafi,.  ha-  |,,  l„.  ni.,v.d  t.,  hriiif.  th..  iiiia;;..  of  th..  iM.ar.l  ..ii  th.. 
ta.-..  of  the  plat,..  .\rt,,,.  !,;„vi.,;;-  th..  lee,-:  carrii.fre.  the  fecusMi,;;  i-  r.-p-'ati'd  rnril  an 
.'xa.-t   foi.us  is  ohiain...!. 


illi.MX  A  1  ln\s. 
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Tlic  rr<liictiipii.  II.  i-  fduiid  liv  iiicji-iiriiif;  /Vv  nml  F>i. 

'riiriiii;;li  the  ci'iitrc  nf  tlic  phiti',  O.  Kiy;.  17.  drinv  a  imimIIiI  .U.V  Iu  tlii'  lunt:  ^idis 
iif  tlic  pliitc;  lit  ('(iiiiil  (listMiicc-  I'ri'iM  tlir  ccnti'i'  iiml  iicnr  tlir  cil^c.  iTcct  pcriiciiclii'ii- 
Iiir*  ill  .1/  mill  .V.  Tlic  i-ro-scri  nt  the  t  .  cnil-  nt  llii-  line  iiiii^^t  lie  ilniwii  witli  a 
iliiiMiuiiil  nil  till'  pliiti'.  Ill  ilniwiiijr  llic-c  liuc-  a-  well  as  tlic  cm-s  at  tlic  centre,  tlic 
iliaiiKiMil  iiiu-l  lie  licM  at  tlic  |ini|icr  aii«lc  ami  a  very  lijrlit  prc--m-c  exerted,  hardly 
iiiiirc  than  the  \vci;rlit  nt'  the  diaiiniid.  nthcrwUe  the  line-  will  he  raffL'cd  and  aceiiralc 
iiica-iircincnts  iinpii'-ihli'.  Iiiihhiii;;  i  pencil  aiTe->  the  lines  helps  tc  make  tlieni 
visililc. 

I'pon  the  heard,  two  piiiiit~.  .1   and  /.'.  ,ir"  niarUeil  mi  the  liorizcntal  line  at  e.|iial 

di--lances   t'r the  ccntri'.  ('.  and   -iich   tli,-it    tlu'ir  in;a«c-   will    fall   M^ry   nearly   iipun 

the  iMiiiil-   .1/    and    \  el    the  plale.      At   the-c   p.diit-  creel    pcriicndiciilars   tn   the  hcri- 
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Piatt 
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zmilal  line  and  iipeii  the  cre-~<'-  -n  I'lpnncd  pin  twe  nf  ,.ii'  niilliinctrc  -i-alc-  -hewn 
in  Fijr.  ID.  .Mca-iire  carcrully  the  di  tiiiiecs  /)  hetwccn  .1/  and  -V.  and  /'  hitwceii 
.1  anil  />.  Leekiiifr  imw  at  the  plate  the  vertical  line  .V  will  he  -ecu  te  cr">s  the 
herizeiital  arm  ef  the  -cale  .1.  and  the  veitieal  at  .1/  the  herizniital  scale  /(.  Let  n 
and  h  be  the  ri'udiiifis  of  the  two  -caies ;    then  t!      rciliiction   i-: 

I'  +  b     a 
n= 

/' 

This  value  of  n   ii-cd  in   i>)  trivi-  the  foc.il  leiip:th. 

It  is  sonicwhat  ditliciilt  to  focus  accurately  an  i'iilar;;cd  iinarc;  it  i-.  therefore, 
pi'cfcrahle  to  dctern;iiic  the  po-itioii  of  the  lens  carriage  at  /.'.  V'x'A.  IH,  hy  focus. int: 
from  the  hoard  -ide.  This  is  ilonc  hy  insertini.'  the  iiiierc  .  c  iliroii;;h  the  ceiitie 
hole  of  the  hoanl  and  re-tiny  the  hasc  aj;aiii-t  the  face  of  the  lioard.  The  rcadiiifr  of 
the  niicrosiMipe  -cale  for  the  face  of  the  hoard  i-  a-ccrtaine>l  hy  foeii  —  inw  a  -i-ratch 
on  the  hack  of  a  .lila—  plale  ;ind  addini;'  thi'  ihickiie--  of  the  ha-c  of  the  micro-cope. 

The  frrailiiatioii  for  the  plate  carriafic  is  ohtained  hy  calculatiiii;  the  ili-tancc 
hoard  to  plale  for  the  vi.rioiis  deforce-  of  reduction  or  eiilarycniciit ;  this  di-tancc. 
yiven   hy    (."p").  is: 


K'^"'  l) 


For  the  lens  carriage,  the  di-tanee  h.pard   t.p  leii-   fipr  a   rc'luctiipii   i-  driven   hy   (1) 
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I'lir  MM   i'ii!;iri;iijhiil.    it    i-  i;ivcM   l.v    CI)    ;,,■. 

-.        "  . 

A  liiKI..  ,,r  rl,..  v.,l,„-  ,,r  J  .   „    .   '    ,„„|  1    .    '    i,  ..iv,.ii  i„  |';,iM   III:    it  i-  uimh-.-.- 

n                     H 
-M-y   In  i;iv,.  M   i:,l,l,.  ,,t    1    .    „.  ;,-   i,    „„„|,1   MhTrly  1 ■„.  ,,l  , -...-uiiv,.   ,.um\,rr^. 

I'll''  MIUmImi--  ,.f  til,-,  l;il,l,.,  |,:ivr  I,,  l„.  i,nllli|,|ir.i  l,y  /;  lln^  is  ,|„i.-klv  ,l,,|,r 
uiili   :ni   :iritliiiMiii]i'fiT. 

'■'"'■  'l''''"iiif^    111'-  ;;ni.|iKili il„.   ,-..,1.   il„.   i«,,   nlVivn.v   „  ,irk,   mI    .1    lunl   /;. 

I'lfT.    li;.  mv   u-r,|   II-  >|„f|iii^-i„.irit>.     ■j-li,.  ,livi~i.,ii-  ,nv  iiNirk,-,!    I.,,.  ,.v,.,-v  (Mil    ,,f  »  .- 

''"•'     ^"'''    '"'■'"'■''    ''^     'livi.iil.fi    into    ,.,|Mnl    |u,-N    III,.    -,,;„•,.-    Iwuvrn    tl„.    V; .,    ,.f    111,'. 

I.il.l.'.      Th,.    lifiiirt-    In,-    ||„.    !,,„-    ,-,nTi;i.i:,.    .u'.-    iiiM.j,.   I.h„.k    :>ihl    ll,,,-,.     f,,r     th..     pl^lr 
i-iirri:i^:c  red. 

Im<I,.;„I  „!■  ,1„.  .l,„v,.  .ni.lN.ti,,,,-.  ,,  M„d,.  „.„!,.  „r  ,.,|,ul  ,,;„•,..  M  ,n i  1 1 i „„ ■. rr 
s.'iiir  t..|-  niM.iM.',..  „ii«l,i  l„.  „||,„.1„.,|  u,  ll,,-  i-,„|  mi.l  th,'  >,tli„f:  „f  tl„.  ,-;,n-i:,..,.-  ,|,„„. 
i.y  M  rm,.  „r  tl,..  ,.,I,.u1mI,.|  hiM,.-.  Tl,is  u„u|,i  -.v..  ,|,:,wiMu  ll„.  u,.;„|„mI  i„„.  th,. 
^'■'""-   "■""'''   '"■  -■""■"■hill    V  iirrur-Mr  ;iii,l    It    w.Milu   hav  ,,tli,.,-  :i,|vni,tM,i;c>. 

16.  Readjusting  the  Focus. 

■'''"■  '"'■"•''■  ""■  "■  l"'l'l"'-  ''■■■■■""■■  ""•  "ni.hution  .„■  th,.  |,„i„t,.,~  in.v.  f„r  -„.,.■■ 

'■'■''- •  """■'••    ''•■'■"""■   'li-l' '■'!■      •^I""ll'l    'lii'    In II.   th,.    iuK,;;,.   ,,!■   th,.   I,„i„,|    will 

""  '""-•■'•  '"■■ "'  'I'''  f-i'-''  "f  '!"■  I'l.'t.    wli,.!,  th,.  !,.„>  Mii.l  |,h,t,.  ,.;,n.ia^,.  ,„•,•  ...i  „i, 

.■..n..s|„„„li„n.    ,|ivisi„Ms    „f    th,.    t:fn,|,iMti„„.      |„    ,„.,|,,,.    ,„    „,,.,,, ^,    ,„„,.|,    ,,^,. 

'"""■''   "'"'   l'liit,.-ii,.hl,.r   fn hiiv,.  I,,  h..   v,.,l   I,,  hriiif..  tl„.,„   l,;,,.],   ,„  ,.„rr,„.t   p,,,;. 

i'"i<.  rUv  ,-.„„.n,  i.  M.t  U.v  .  >...,hi,-,i,„i  „t  „,  tl,,  ],,„,  ,.„rri.;,v  l„.i„.-  ,„  .|.  Ki.,    „    ,|„. 
■''""■  "f  "  ''■"'  ""■  l'"^"-'l  ^"  ''•     ••"  /•■  !"■  tlu'  p.iHti I   tl,..  i,,,,,;.-,.  „f  tlu.  I,„„r,|-  with 
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y  D 
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Fi...   Is. 

Ih..       CM.II.-si,,.       „,i,.,.„„.„|„.       „„.,,„,,,       ,|„.       i,„.,,.^.^,|       ,,,,.         _„       .,^,,^^.^,^,^^       ^,^_         ^1^^^^^      ^^^^^1       ^|_^ 

hum;....      N,.xt    iiinv,.  th,.   1,.„-  ,.,„.,;..,.  t„   /•   f„,  ,„   ,.„i,,,„,,,„„,„    „,■  „.  „„|   „.;,,,   „„. 

'."'":",'"'  '""•'■"" '■  ""■^'^"'•■'  'l'"  '""■•■^■'1   ''/^         ''  l"'tw,.,.,i  th,.  h„.,.,l  ;n„l  th..  i,,-,,;,.. 

I:    ni    th..  ph„...      I,.,   />  „„|   ,,    |,„  , ,.,.,.„,    ^,„_.,.  ,,^_  ^,.  ,|_^,  i^^^^^^i  ^^^^1   ^  ,^^^^    __^^_^    _ 

lively.  V  ai„l  .,■  h,.„,.-  th,.  rh.uv^v-   n.,|i,i,.,.,i  t,,  l„-i„^   tl„.,„  t,,  th  .i,-  ,.,„.,,.,.t   ,,1^,.,.-       |„ 

"""■'■  "■'"■''■^-  "■  "'•■  ' '•'!  '"■  ""'V'"!  1' '  '■  f  /'.  its  f...  will  ,i,„v,.  f, ,  /■■  t.,  a- 

^'■"1  "  '!"■  I'l^"''  !"■  >Hnv,.,l  )•,■„,„  o  t„  r;.  i,,  i„„^.,,  ,,|,|  ,„„,,,  ., ,„  ,,  ,„  „      ,.,,,  „^^. 

r,.hil,..n  iM'tw..,.,,   III,.-,.  ,lisph„-,.|ii,.|ii>  is  yiv,.|i   l,y  |i;).      l,   i^. 
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Aii.nM\ii;\r  am>  (;i!.\iii  Airox  m    iin.:  i;i;\ki;>k  <\mii;a 
Till'  viilui-  nt'  //  mill  .(■  iliTivcil  t'ri>in  tlic-c  i(iiiiiti,,M>  iiic: 
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'I"lii'   tests   iii-c   li;;i:|c   tor   -cVcimI    vmIiics   ..f   ;,,   tile   liirini    /(   nii'l   .r   i.riiiL'   n|.|ilii'.l    :|s 

(■(.m-i-tiiiii-  with  tlic  mljustiiif;  s.-rcw-  .,f  tli.'  Imtinl  iiml  iilnti-lioMcr  ti-.iiii.',      I'lu r- 

rrctidli  ciiii  iilsd  lie  iiiiidc  liy  clMiiuiiiH  the  |.nsitiiiii  111'  tlir  iMiiiilcr-.  llir  li-ii-  (Miriiitiv 
|.iiiiitcr  lic'ii,};-  1111. veil  over  ;iii   iiitirv:il  <'i|ii;i|  fi  //  nil. I   llic  |.l:itc  cMrriii-c  |i.iiiitiT  ,.■    •    /;. 

It   will   111-  (il.-crviil   tluit   ilif  li.riiiiila  lircnU-  .|i.wii   l.ir  ii  1.   wlii'ii   the  l.ns   is 

iiiiilwiiy  liftwc'c'ii  tlic  pliitc  mill  tlie  l.nnril.  The  riMsmi  is  l,|.i-iiii-c  tin-  Ii'm~.  whrn  ii,.ar 
tliiit  iHisitiiiii,  i-iin  \tf  iimvi'il  furwnnl  or  Imckwiiril  n  -iiinlj  ilistmiro  without  cliuiiniiin 
the  t'lii-iis.     It   ti.lli.w-  that  the  ti-t-  iirc  l.i-r  iiia.h    with  hi^li  valiit-  uf  /.. 

Tlio  factor 

I 

1-     '- 

is  givuii  hcli.w  tor  ilitlcri'iit  viihios  ..t'  n   up  to  "■(Hi.     Al.ovc  :i.iMi  the  I'ai'tor  is  miilv. 
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Another   iiietlioil   nl'   reiiiljiistiiiu   a    i-iiiiera    whieh    ha-   heruiiii^   ilisarraii;:vil    i-   to 
tiieus  it  aeeiirately  ami  to  measure  the  reilm-tioe  a-  has  alri-uly  heeii  e.splaiueil.     'I'll.- 

Iioiiilers  of  the   leu     ami   plate  earriaui-  ean    th.  ii   he   ve.l   to   the  ilivisimis  ,,|'  the 

jrra.hiatioii    repr.-eiiliiifj;    the    re.liietioii    fnuml.      This    nM'tho.l    i-    iml    a-   n 1    a-    the 

other  one. 


17.  Adjustment  and  Grpil'iation  of  the  Reverse  Camera. 

.V  new  centre  ..f  the  Imanl  ha-  to  he  il.'tiriiiineil  fur  the  rever-e  ean. era:  it  may 
not  he  the  -aiiie  a-  lor  the  ilireet  eaniera.  Tlu'  ileti^riniuat  imi  is  niaile  in  the  nianner 
alreaily  deseriheil    for  the  ilireef  <an:era. 

The  hoaril  hein^'  normal  to  the  axis  of  the  iMmeia.  reipiin-  im  fiirtlier  ailjii-t- 
nieiit.     What  remain-  t..  ho  doii'    is   to  ailjii-t   the  plate  holder,  nr   rather   th,'   mirror, 


_''  Till-:  <  \MKi;\ 

til  -rl  Mill)  i|;llM|i  ;lt  tile  riullt  |ihli'i'  lllr  I'l-Ml'-r  i-:Ullrril  |Miilllrr  nf  tllr  lens  riirrillyi' 
iiii'l   III  ilriixv   tllr  yriiiliiMTiiiM   mi    tlir  lnil   nt    llir   ri'M-r-i'  ciiiiiiTii. 

'I'lif  ;i\i-  111'  till'  c-iiii  iTii  i-  rilii-i'tcil  ill  ii;;lil  aiiyli--,  nr  i  liiTriilioiil-.  Iiy  llir  iiiirfnr; 
tllr  ciiiiilitiiiii  tliiit  tlicrr  -liiill  111'  ini  ili-tiirtiiiii  of  tlii'  iiiinyr  ri'iinin-'  lliiit  lln'  iiliitr 
111'  iii-i'iUiilrlv  |iri'pi'iiirn'nliir  In  till'  ri'lli'i'tt'il  nxi-.  Kviilnitly  iln'  inljii-tiiiciit  rmiM  In' 
iiiiiili'  V,  nil  tllr  i';itiriil  -i|ii;in'  by  -winy in;.'  the-  frniiii'  In  wliidi  tlir  pliili -imlili'i'  !•; 
iitliii-liril.  prci'lsi'ly  11-  wii-  ilniii'  with  tlir  ilii-iTt  I'liiiicrM.  It  i-  iirclVriilili'.  Iimvi'vcr. 
iii-ti'iid  of  imiviiiy  tlic  pliitc-linMi'r  t'riiiiic.  to  -\vin:j   tlii'  iiiii'rnr  until  tlir  ri'llci-ti'il  iixi- 

i-     llnnnill    III    till'    plllll'.        I'li'lcl'l'liri-    i-    LiiM'll     In    till'    lllljll-lllll'llt    nf    till'    llliri'nl'    1 H 'C'll  11-1'. 

lii'iiiy  put  in  iiinl  tiikcn  mil  fri'cpii'ntly.  it-  pn-iiinn  i-  linlilc  In  hr  ilisturlii'il.  iiml 
lii'i'iiii-i'  il-  ri'iiil.jii-lnii'iit.  niiri'  it<  ciin-ccl  pn-itinn  lui-  Imi-ii  ili'tiTiniiii'il,  i-  viTy  -iiiiplc 
iinil  iiuii'U'y  iiimli'. 

Til'  rc'fl  cti'd   iixi<   inii-l    iil-n   lu'  piir.illi''.  iip;ii'iixiiii:iti'ly   iit    Ini-t.   In  llir  ilirn'tiiiii 

nf    lllnti.ill    nf    till'    pllltr.    i  it  lirrui -('    tllr    I'rlltrr    nf    llir    plillr    will    I'lll-r    In     lir     i  II  Ml  I'ill  lilr 

iiliil    will    rliiin;;!'   with    tlir    ri'iluctinii    nr   ciihiruriiii'iit.      Shmilci    tlir   ili-i-i-cpiinry    he   -n 

hlirc    lis    tn    hi ic    trniiMi-ninr.    the    tiltiliL''-    nf    tllr    plate    hi  lilrr    wmilil    liiivc    t(i    hi' 

altrrril  -II  a-  In  niakr  llir  |ilatr  iininial  In  llir  ilircrtimi  ,<i  n;ntinii. 
Tlir  first  ailjlistiiii'iit  nf  tlir  iiiirmr  can  hr  inailc  :i-  fnllnw-: — 
Draw   a   sipiarr   mi    the   platr.   Iravinvi    a    iiiaruin   nt    an    imli   nr   twn  nn    thr   fmir 

-iilr-;    mark  tlir   fmir  mriirrs   with   a   iliai nl.   ilraw  .1   cnnr-pmiilint.'  sipiarr  nn   the 

hiiiinl  sn  that  it-  iniayr  -hall  rniiiriiln  as  nrarly  a-  pns-ihlr  with  thr  -iiiiarc  ilrawii  mi 
till'  platr.  Tnlr-s  thr  inirrnr  is  in  ailju-tn  rnt.  thr  iiiiap'  i-  iml  a  -ipiarr;  tlir  ail.jiist- 
niriit  is  rtfrrtril  hy  tiiriiin;;  thr  niirrnr  till  llir  nppnsitr  sidrs  nf  thr  iniayr  hrrmi;r 
C'lpial. 

I.rt  .1  lie  I).  I'"iy.  ]'.>.  hr  thr  -i|iiarr  drawn  nn  thr  platr  aiid  /•,'/•'',•  //  the  iiiiii;;r. 
Thr  distnrtinii  nf  thr  -idrs  /•;  r;  and  F II  can  hr  nu'a-iircd  hy  pinning;  I'mitinumi- 
-calr-  nf  ripial  parts  in  thr  hnard  almiu-  H  (1  and  F  II  and  rniintin^'  thr  nimihcr  of 
ilivisimis  intrrcc:itr.l  mi  each   -r.ilr  hrtwrrn  ihr  lines  .1  /{  mid   C  I)  ,,(  the  plate.     The 
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I'iR,    Id. 


<^nd-  nf  the  -rail'-  "illy  hri.i;;  ii-rd.  it  i-  -ullic'rnt  tn  nirasiirr  nn  the  hnard  the  leii^ith 
<\i  the  side  "i  the  -iiuarr  in  niilliinrtrrs  and  in  pin  at  rarli  nf  the  fmir  corners  mi(>  of 
the  inilliiiietre  -cale-  slmuii  in  \'\\i.  In.  The  nimihrr  nf  divi-imis  that  wmild  he 
iiitrrcepted  if  tllr  -rair-  wrrr  cnnliniiniis  i-  readily  tii^iirnl  out  l-mii  thr  i'railiii;;s  nf 
thr  n  iUinielre  -calrs.     'I'lir  fnllnwin;;   i-  thr  riili    for  rntatin^  tlii'  irirrnr:  — 


M).?  I  s  I  Ml  \  |-    \  \  |i  i,i;  Mil    \  I  Iii\    i.r    rill     l!l  \  I  i;~l    I    \\|  I  l;  \  -J, 

ir  llic  iniiiiliii-  of  ilivi-ioh-   iiitiTccpti'il   i-  yri-^ili-r  nl    llic  l"in ..I'  tin-  |i|;it.-  ihiiii 

lit  till'  tnp.  I'rvoUc  till'  iiiirriir  Mnniii'l  il-  liMi'i/,,iii;il  usi-  -..  ;i-  l.i  l.i-iny  lln'  inj.  ,.!'  i\t,- 
iiiiri'nr  iHMiif  111  till'  jihiii-. 

It'  till'  iiiniilii'i-  ill'  liivi-iiiii-  iiiirn-i  iiti'il  i-  LJi-iiiti'i-  111  ilu-  lilt  III'  till-  I'hiii-  tlinii  nil 
ill'  riylil,  tiini   tl:c  iiiiiTnr  i-lm-kwi-i'.  InuUinj;   I'lniii  m' nvr.  iiriiiiiiil  it-  vciiiiMl  axi-. 

Till'  mil'  iiiiiy   111'  |iiit    ill  iiimiliiT  liirii:'  — 

'i'lll'll  till'  lllirriil'  -II  il-  111  ili'i-ri  :l-i'  tllr  ili-liinrr  lii-lwiili  llli-  -iili'  I, I'  till'  |il;ili. 
iliti'l'i'i'|il  iliu-  till'  -iiiiilliT  iiuiiiln'i-  III'  i|i\  i-inii-  ami  till'  i-nrii -|iiiiiiliii;:  -iijr  .,!'  ihi. 
iiiirrm'. 

Alter  llic  iiiiri-iir  liii-  nm-i-  limi  nilju-tiil.  llic  ci'iifri'  nl'  tlir  |i|:iti'.  thai  i-  n,  -.ly 
till-  iiiumi'  nl'  till'  i-i'iili'i'  lit  till'  linaiil.  ;.  iniirlir  I  mi  ihr  rraiiiiil  rl;i--  platr,  W'liiini  rr 
It    i-    iii'i'i --iii'v    til    iii|jii-t    till'    iiiiiinr    ii^aiu,    I'm'    iii-rain'r    wlii'ii    it    i-    I'luiiiui-il.    it    j. 

-iilHi'ii'iit    111   turn    it    -n   a-    in    lirini;    iiiln   I'nJM-iil,.!,,.,'   ihi.    ima-i'   ..I'   ili, nirn   nl'   tl.i- 

Imanl  mill  tin'  iiimk   I'nr  tin-  I'lntri'  nl'  ilir  jil.lr.  witlinnt  ri-ni-imj;  ai;;iiii  In  tin-  |ii -- 

"(  iiilju-tiiii'iit   ilc'-crilii'il  aliiivi'. 

Till'  cxiiiriiiiitiiiii  nf  till'  iiiiaiii'  near  lla-  i-nnirr-  nl'  llm  jilati'  i-  ijitticiilt.  i-pn-iallv 
whi'U   till'  li'ii-    i-   wiirkiiij;   at   a    hii'm-  aiiirli'.  a~    il    -hmilil   l,r   in   nnlcr  tinil    thi-  ailjn-l- 

liii'iil    limy    111'  iiri'iirati'.      'I'lii'  ililiii'iil'y    may    In-   nvi'i nr   l,y    makiiiu    a    iii'i;ati\i'   I 

iiifiisiiriiiL'-   tile  -iijr-   III'   till'  iinailriliili'i'iil    'ipi  n    tlir   ni'LiatlM'. 

i.it  \-"\<,i.  I'll  i'('|iri'<(iit  11  Imri/.nMial  -I'l'iimi  tlirniiijli  tlir  axi-  nl'  tlir  i-aiiirr:i.  /'/■,' 
lll'illl.'    till'    linlirii.    All    till'    jihlti'.    (i    till'    illiaiir   .1'    tlir    rrlltl'r,    I'    n|'    tlir    linar-l.    Il    ami    /',' 


/*'     . 


I'll..    -Jll— Al|jll^tllll■llt  of    lln-  Miiiiii-. 

till'  -iilr-  nl'  till'  :-i|iiiir"  nil  till'  Imanl.  .1  aial  I!  llir  -iili-  nf  ihr  i|iiailrilalrral  iiiiaiir, 
ir  tlir  iiiif:lr  r-ulitrinlril  at  llir  Irii-  liy  lialf  nf  tlir  -i|iiarr.  /,  ihr  lriii;tji  in  iniMiiiirt  I'r- 
iif  till'  Iri't  ^iilr  nf  tlir  i|ll;iilrikitrral  iit  .1.  ami  //  tlir  Iriiulli  nf  llir  riylit  -iilr  at  //.  .\-i 
rrprr-riitril  liy  tlir  tijiiiir.  /,  i-  iirriitrr  tliiiii  /,' ;  In  iiiiikr  tliriii  ri|ual.  thr  iiiirrnr  iiiii^t 
111'  tiiniril,   -II   lis   tn   liriii;;    tlir   iiLiiii.'   nf   tlir  rrnli'r    fmiii    '>'    tn   O.  thr    linr   Mo   hriiii: 


•2H 


UK    lAMF.RA 


IMT)i(iiiliriiliir   111   the   pliiiii    III'   till'   |ilnti'.      If   n   iiiilliiiii'tri'  srnli'   i-   iiimifd   iii   (',  tlif 
ipiii;Iht  lit'  ilivi^idii-  il  ut'  tlii'  irniiui'  ciirn-iMHiiliiiK  tn  >i<>  is: 


ft  --:ii  L  -  h 


o[^."J 


ill  wliii-li  /'  i<  the  -iilc  nf  the  -i|iiiiri'  mi  tlir  lioiinl  in  iiiilliiiii'tir^.*  Tl'"  .  •itflli-'  L 
timl  /.'  iirr  iiicii-iircil  iA\  llii'  inu;itivi'.  The  iliiiip'  nt'  tlic  riiitri-  li'i:'t  ''i-  (lis|ilii<'cil 
tiiWiiriN  till'  siiiiilliT  ~iili'  III'  till'  i|ii;ii|i'iliiti'r;il   iiiuiL'i'. 

I.ikcwi.(',  till'  iinnni'  nl'  tl nitri'  i-  iimvi'il  tuwiinls  tli"  tnp  or  linttuiii   ii inlintr 

ii--  the  tup  nr  liiittiili;  siilr  ul'  tlu'  ipiiiilrihitiTiil  i>  -iniillcr.  tlu'  ilispliii'i'iiirlil  \\v\\\\i 
••iili'iilntcil  liy  till'  -iiiiH'  I'liiiiiiilii.  Ill  lintii  i-:i-c-  tlir  lii-phiri'ii.i'ril  i-  rcmlily  n-nT- 
tniiii'il  li.v  nil  ;iiis  of  till'  iTn--    liiii-  I'Miii'MMil   iii'ir  ilic  ci  iitri'  uf  the  pliitr. 

Iiiciiiciitiill.v,    it    iiiiiy    11.'   nliscrvcil    tliiit    tln'    iiniiu'i'   nf   ii    >i|imr('    nriKiiuil     ulm-i' 

oppii-ite    silica    liiivi'    In iiii'    iiiipqiiiil     tlirnii;:li   tlu'   ■^trctchiiifr   of   tlic   piipi  r   I'liii    lie 

rostiirt'il  tl)  ciirri'i't  priipnrtiniw  liv  tlii'  iuljii-tiin'iil  uf  tlio  iiiirrnr  cnli'iiljifcil  liy  tin- 
iilmvo  fiiriiiuln,  till'  leiij;tli>  /.  nnd  A'  Ipciiit;  i'i|iiiil  tu  tlu'  currcspipinliii);  li>ii)ftlw  nf  the 
oritriiiiil  iliviilnl  liy  «.  Tln'  fnriii  ilii  fur  ri'i'tiiiiiriiliir  uriyiiuil-  cinilil.  if  ri'ipiii'i'il.  lie 
t'ii'^ily  ciili'iiliiliil.  I)i-tiirtiiiii  mn  iiNn  In'  nirri'i'tcil  liy  ii  like  pnnTs-  in  tlii'  ilirci-t 
ciiiiii'iii.     Till'  iH'i'il  iif  >iii'l I'l'ci'tiiiii-  liii-.  Iiiiwi'vcr.   11. . I   lii'cii   fi'lf  lu'i'i'. 

Fur  t-'niiliiiitiiiy.  till'  ciiiiirni  is  set  f,,r  ;i  ri'ilin-tiiiii  smli  tluit  tlii'  wi.ltli  nf  the 
liiiard  I'uvcr-;  the  full  uiiltli  uf  the  pliitu;  tliu  ri'iliii'tiuii  is  nii'iisiiri'il  liy  tlii'  pnn'css 
doscrilioil  fur  tin-  dini'l  I'liiiiini.  Iliiviiiu  ii-i'irt;iiiii  ,1  tlii-  ii'diu'liuii.  fliu  luiis  I'lnriiiyu 
piiititiir  uf  till'  ri'Virsu  unii  rni  is  n.uvid  tu  tliu  prupir  divisiun  uf  tin-  unidinitiuii  niid 
tirinly   rliiiii|iid    in   pu-itiun.      .\    mark    i-   iii:idi'   mi    tiiu    hi'd    uf    tlii'    rcvcrso    I'iniii'ni 

iippusiti'  till'  puiiiti'r.  and   tln'  iiraihialiiiii    i-  drawn   frmn   this   niark   hy   ns  <x\   ilu" 

faille  uf  the  vallii'S  uf 


(-v) 


J 


whii'h  has  already  heeii  ealeiilatid   fur  the  .lireet  eainera. 


•  Ri-iirpsi-iuinp  tli"  ant?If  *iMn  liv  » .  tlif  fipire  gives  ; 

M.\    -  cii»  1  It'   •    /'I        I/O 
L   -  -1  MA       sin  W 
Miilti|ilyin(f  liy  fiis  I  H'  ■    ir\: 

Ai'is(ir  +  V)       •>  Ml)       ,in  W 

TiiH  atigli'  I/'  U-ing  Kiiiall.  its  cusint-  oiiii  lip  taken  as  unity  : 

L  cus  \V      ■_'  MO   ■   sin  H'       /.  sin  W  sin  «• 

Till-  v\^\tX  hand  side  uf  the  ti^jire  gives  in  the  same  in.inner  : 

/(e..-  H"       -1  Mil       sin  If—  A' -in  »' sin  ir 

Shlitraetmg  the  lust  e<|uatiiin  frmii  tlie  tireoeding  one,  and  reducing : 

"  (/,       K) 


•^  f  tan   ir 


11    •-'      )/ 


'.(>        sill  ir        Mil  =  HI/,        /,') 

•2  P  tan  W 

liut  (f,  the  nuiiilier  uf  ili\isi,. 11- nf  tlie  image  nf  tile  iiiiiiimetre  scale  eurres;»inding  tu  i;i),  is  i,i>    ■    t,   and: 

tan   ir 


Siib-tituting  the-,  i.dues  ; 


•i  ( 1    .    I.)  / 
'/       I,  [f,       M 


{"-;"]■■ 


Ali.l  I^TMIN  I'    AMI  (.IJ.Mil  AIM*    n)      I  111     |;:\I|;*1     t  AMl.liA  J.' 

It  lin-  ImiIi  ii--iiim'(|  iit  llif  -tiirt  lliiit  llif  inirrnr  wu-  iil  llif  riiilil  pluiT  oii  ilic  :ixi« 

111'    till'   I'llllliril.        Tlli-   inllilitinll    MIIIV    lint    III'   lll'l'linitl'lv    lllllillril. 

I.I''   Kiir    1111/  I'c   re-  lit  II  -I'liiiiii  t'lriiiiiili  tli '  u »  «  <!'  nl  tl nicru  n.nl  llii'  ufn- 

iiu'tririil  I'liilri',  ().  lit'  till'  (jlii--  pliiti'  iiiiirki'il  I'.v  iii!  t'lmriivnl  ith.-j-.     Tlii'  I'liiiiiTii  ln'iiiir 
>i't    fur  III!  irihiru'iiiiiiit   '<■' ,  tin-  inirrnr  .'/   i-   liiriiiil  -n  ii»  tn  ri'tli'i'l   tin'  itiiiiirr  nl   tin' 

iiptirnl   iiiiti t   till'  liiiiinl,  ''.  ii|>i>ii   till'  ^;iiiiiiitrii'iil  iTiitii'  nf  tlm   pliitr   ".     Mnviliir 

file  li'ii^  rurriiini'  In  S  (,>  I'nr  ii  ri'ihulinii  ii .  it   will  ii-iiiillv  lu'  fmiiiil  tiiut   llic  imiiit  nf 


B  C  A 

Vh,.  ■Jiia   -  I'nMJtinn  nf  Mimir  "11  till- Axi". 


tlii>  liiiiinl  wliii-c  iiiiii«i'  i~  rillrnti'il  uimii  till'  ri'iiti.il  rrn--  nf  till'  pliiti'  i-  nil  Imiiicr  tlio 
I'l'iitri'  nf  till'  liniinl  I',  liiit   ii   pniiit   .1,  II  niilliiiu'trc-  auny   frnm   the  I'l'iitm.     In  nnlni' 

tliiit  till'  iiiiiifrt'  nf  till'  i-ciitri'  ('  iiiii.v  iiiuiiy^  i-nim-iilc  with  tin iitnil  cms^  nf  tlm  phitr. 

tilt-  inirrnr  iiiii.-t  hi'  ninvi'il  frmii  .1/  fn  /,,  OA  hi'iii;;  thn  liiii'  t'nllnwi'il  hy  tlii'  riiitriil 
I'l'nss  ()  wlii'ii  till'  pliiti'  i-  riirlsi'il  liiii-kwiirils  ami  fnrwanl-.  Tlii'  iicrprinliciihir  ili-laiini'. 
h.  hetwi'Cii  till'  two  pn-itiniis  M  anil  /,  nf  tlir  inirrnr  i-:    - 

/.  "  '    +  " 

f'  =  X 

^/o  »l"         I 

a  U  rcail  mi  tlir  inilliini'tiT  -i-alr  plunl  tn  tlin  phi;i   in   tlm  rriitn-  nf  tlir  hnanl.''' 


*  I.i't  QI'  bi'  till'  iliri'itiiin  nf  fraii-lntiiiii  of  flic  plnti-  piiiMJIi'l  to  <>!..  I'\  lipiri;;  i'i|ii.il  ti> 
l.M.  Di'-iwnati'  tlir  .iiikIi'^  /."-".  /'V  V  ami  CV  I  liy  ".  i/.  ami  r  rf-pi'i  tivi'iy.  Tlu'  uin^'li'-  bi'intr 
small,  llii'ir  valiii's  .ire  aiipiiixiniati'ly  :- 

/..V 

''     yA'     v-v 

r  --  1/  —  n 


But: 
and; 


Qlf       UM 


C'.V 


■1     cs 


lm'         -        ) 


no 


I  II I    I    \  M  I  I;  \ 


III    lllr    liiti'-l     l.lllliMi    .1     llli<    i-i.|i\ilm    .■• ,   1.    I.li.vi-li'll    i-    tlllhli'    lipl'    llii-    ililjii.l- 

IMilll.        I'ii;,    l.'ll/,     j.    II    .rrti,.||    ..f    tllr    lilif  ..N.       'I'lli'    lllirri'l-    -liili-     llll..    ill.'    yriMiVi' 

.1/'.  li  ill':  |iri  "imI  t..rv>iiril  at  tlir  liuttiiin  ,  thr  Ihm-  «|iliii'^<  .1  hihI  /,'.  mi. I  nt  tlic 
Im|i  In  a  -i.riini  ill  llic  .-.  iilr..  .,,  n-  l,,  I,.  |i,'|,|  \,\  l\,{,r  |i..iiiN  .  iil>  .iiaj  -..  l.i  li.'  t'ri'i' 
l'"iii  -ti-iiii-.     (»)i|i...ii.'  llll'  |M.iiii   uli.'i'.'  ih..  .>|itii'ii|  ii\i.  -ti'ik.'-  ill.'  iiiirr..!'  i-  n  ".'rrw 

''  -.'i.'uiiii;  ilir..|ii;li  II  l.ni,'.  |,|,it.'  ///,■   1,1-1. 11. -.1   I..  III.'  iiiirri'i-  Ih.x.     Tli.'  i I. '.I  li.'ii.j 

I.I  ill.'  -.r.  w  l..',ir-  ii«iiiii-l  M  I. Ill  -  iiiiit.'  /.A'  ln,i I  i.,  ih,'  mirror  »li.l..     Wlun  it  i* 


Ki...   Llll..     Mimii-   ,  i.\. 

.1.  -ir.'.l  I.    I1I..V    til.'  iiiirn.r  -li.l.'  r..rui,nl.  ili.'  -.'r.'»-  I:'  ami  /•'  ,iii,|  tli.'  tw,.  ..ili.r  a.l.iiiM 

ii.i;   ~i'i'.'.\.  iiiii-t   lir-t  li.'  I....-.ii.mI  an. I  iIi.mi   tli.'  ->n\\    C   i-  tnr I   I.,  tin-   ri;;lit.      If  lli.' 

r-ii.l.'  Iia~  III  lu'  iii.iv.'.l  ill  till'  .ip|iii-iti'  (lir.'.'tiiiii.  lli.'  -.r.'u  ('  i-  liirii.'ij  tu  ili.'  I.lt  ait.l 
ill'  l.'iir  :i.l.iii.-llliH  -I'i'.'U-  ar.'  -.-ri'Wi'.l  in  .,,  a-  In  luiii;;  lln'  miinir  .-liili-  ami  I'lat.-  /.A' 
'"  ''""tail   uitii  ill,    t,i|i  ,,f  ill.'  ,.'i','u    ('.     'I'll.'  inniili.'i-  i.t    luni-  ami   I'ra.'limi   nl'  a  liini 

' "iirv  t'"i'  'li''  ili-|ila.'.'iiM'iil    h  ,,(  till-  iiiirr.if  i-  .'aL-iilatcil   In, in  tli.'  kiinuii   valiir  m' 

til.'  -I'r.'u-  tlirrail. 

Til.'  Iiiiai-.l  lia-  |.i'.'viii.i-lv  I, 'I'll  ma.!.'  |,i  rii.'mlinihir  ti,  lli.'  a\i-  wli.ii  inakiii'j  tlii' 
a.ljii-liii.'iit-  ..f  fill'  ilii'.'i't  .'ain.'i-a.  h'lr  timlini;  lli.'  .-('nti-.'  nf  tlic  l..nir.l  Inr  tli.'  n-v.T-.' 
.aiii.'ra,  lli.'  l.'ii-  rarria-,'  1-  lii'.iii^lit  a-  I'j.i-i-  In  tlic  ln.iir.l  ii-  it  vill  f;i,  ami  ;i  -.'t  -.|iiiin' 
a|.|ilii.l  ayaiii-t  tli.'  Ii.ai-.l  am!  i'|.ii..-il.'  -iili-  ,.t'  III.'  I.'ii-  inli.'.  'Cj,,'  ,„,i||t  -,,  a-riT- 
tain.'.l   i-  i|iiiti'  ai'.'iirat.'  iin.ii-li    |nr   pra.'liial   |nir|iii-('-. 

Til.'  val iif  ('.V.  (^.V  ,1,1,1  f),\/.  ,|,'i'iv.'l  liiiin   111.  (Ji  ,11,1  iti,  arc: 

r.V      11     1,1  f 

'^■'-  Oi^i^ 

iiM       i1  ■  1.1/ 
Siili-t,:  aliiia  til.',,'  valii,',  in   ti,,'  |ii ,'.  i.,iiiij;  .'i|iialiiai   an  I   rcii.a'iiii.  , 

.«,.•'',',"■,. I!',l,'''''i;    '',"7";   '"'■'""■'!  f  /V,  •"   ";•■,"'" ^""■   I'-nx-n.li.-.ilar   .listaiic,.   (-   b-tH  ','„   tin 
l«i.    i.i-i'iiMi-.  .1/  ami   ;.  i~  ...|,;al  to  ;..\;  .livi.l,.,!  liv  rli,.  sijuare  font  nt'  f«..,  or: 


1 

itii    - 1 


PART  II.— THE  ILLUMINATION  OF  THE  BOARD. 

18.  Ligfhts  and  Reflexions. 

K.liM'irii-  linlil  i-  -..  iiiiic-li  iii"ri'  i-.iiu,iiii  lit  lli:iii  .|.i\iii;lii  |..r  i-..  'siiiy  tli;i!  ilnri' 
cMii   1m-  iii>  lii-il;iliMii    in    -i!ii-tiim   l.iiuiin    i|ii     lu.p.      '!'«..  kiii.U  ..I    liulil    jrc  a\ -i  il.il^li'. 

Vi/..    ill.'    Illl'l I-V     mill.    ;llli|    ll||.    ;ir..    I.IIM|>         Tllr    l.llt     r    i-     III     II-.'    Ihl'.'. 

Ill  .li-|>..-iiiu  ill.'  liulil-.  .','11.'  tiii.-t  1..'  Ink.  II  I..  ..'I'lir.'  .-v.ii  illnn  imil  i..ii  .iii.l  I.. 
iiV'.i.l  i'i'tl.'\i.iii-.  l'lii.|.i'.M-a|.|i-  ..II  ul. -»,\  iiiiiKT.  vnriii-lii'.l  i.iiiiiliii:;-.  .■!.•..  .ir.  .ii'l  I.' 
.'iiii-i'  ir..:il.|.'  uiil.'->  ill.'  Ii:;lii-  nn-  MiiNi.j,'  Mi.'  mm;.'  ..f  ••.■tli'xl..ii.  It  i-  .litV.'i-.i'i  with 
ili'iiwiiii:- :  an  ..rLliial  ..ii  i;|.i'-.\  tra.'iiiu  iiii.ii  nay  ,  '.|  a  |..'il'.'i't  n.'U.il  ii.'.  \\\\\\i- 
"111'  I'll  'lull  i.api'r  |ili.i|iiura|.lii'i|  nii.l.'i-  i.l.nii.'al  .'..ii.iil  i.iu-  iii;i\  |.n.i|ii.'.'  a  ii.  i;ati\.' 
ill   vvhi.'li   till-   line-   ar.'   iii..r.'  ..r    1.'--    I'..l"j..I.      'I'Ii.'   .'\|ila'iai  imi    1-   llial    tli.-   i'.'ll.'\i..,i- 

wiiii'li   .'ail-.'   till'   ti'..ulil"  ar.'    tr..iii    ih.'   -iifla I    tli.'    luk   liii.'-.    wliil.'   tli..-.'   t'r"iii    lli.' 

I.laiik   -pa.'.'-  .ir.'  .'..iiii.ar.it  im'I.v    liariiil.'--.     ( (r.jin.iiy    liali.in    ink   .|ri.'-   -Iiiny,      S.'V.ral 
|.h..|..  .|i-a\.  iiit;    ink-  at'.'   in    th.'  inaik.'i     l.iit    lli.'V   .in-  ir.t    in   lax. Mir  wiili  .|i'aui;lii-in.'ii. 

'I'lif  lik'lil  I'ri.iii  an  alnrnal  inu  .'uri'.nt  l.mi  .  '.  ■  \.\\\\y  nnil'.irni  it,  all  .lir.'.i  i.iii- 
witliili  a  wiilr  aiiL'lr:    tlii-    i-  ii..t    i!:.'  "a-.'  with  ilii'.i-t   .  iiiT.iil    lamp-,  ami   tin'  r.'inark- 

«lii.'i:    l'..ili'W    .1.1    iii.t    apply    P.    tli.n  .      'ri..'    int.n-itv    ..t    an    at.'    lamp    llii.'ti.al.' i 

-i.liTal.ly  :     an,\    i'"n.-lu-i..|i    th.il    nay    1..'   afi'i\.'.|    at    i ,  -  p.  .'i  in:;     ilu'     -ii.  n^ili     ,.i     tin, 

illiiliiimiti..n    pfi.iliii'.'.l    tnu-t    1..'    tak.'ii    a-    a    I'U'^li    appi-i'\imat  i nly.       I'ofi  nn.it.'ly 

m.i'l.rat.'   variati.m-    I'l tli.'  m.rin.il   .'\p...iii','  .|<.  n..t    at:..!    tli.'  .|uiilily   .it    ih.'  n.'ua- 

tivc. 

19.  Light  Intensities  with  One  Lamp. 

'I'lii'  l.rii;litni'--   ..|'  a    -nrla.'.'.   /.''',    |.'ii...   j],  mi    \ai'i..ii-   .|i-lati.'.'-    t'l i   a    -"Ui I' 


l.nn 


.so 


Jo- OS 
B  


/>  i  M  III  ri  ct 


/) 

(' 


.-'.;       ..•:()       .r.-:       /.'."     ;,.'.:      ;..;'.     i~.-     j/o 

Vu-.   *J1      lll.liiiilialioli  '.f  a   -iirt"; I>\'  it  liaiiiii...i-  |M.iiit. 


liylif.  .1.  i-  rt'prc'-.'iil.'.l  liy  tlir  .'iii'vi'  .1/^  i'l."  ,-\ir\,-  -li,.w-  tliai  ili.'  Lrlijliin.'—  i'- 
t.iliTalily  iinil'.irtii  jii-t  .ipp..-it.'  ill.'  Ii;;lil  1...:  I'all-  ..IV  rapi.lly  a-  tli.'  .Ii-taii.'.'  im-r.'.i-.-. 
It  l'.i||..\v-  tliat  link'—  till'  ..riiiinal  P.  1.. i.i.'l  i-  -mail,  a  <iiii;l.'  .-ir.'  lamp  lia-  t..  hi- 
lar away    in    ..r.icr   P.   ;;i\.'   i'\.'n    iiiiiiiiinati..ii.      M.,ri'..\.  r.    it    lia-    P.    P.'   pk .1    P.   .me 

sill.-  t'.ir  av..i.liiiLi    ri'tli'xi..ii-.   ami    t'li-   i-  apt    *..  -IfW   t'l.'  ;;rain    '.1    tli.'  pap.f. 
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SO.  Light  Inteniitiet  with  Two  Lampi. 

Willi  two  luiMii..  loiiiliiiiiii-  At,-  iiii|if..vitl.  Kiu.  :;■.'  «lii.\v.  ili>'  Lriirhim—.  ut 
<i\iriil  |><iiiit«  lit'  II  .cjiiiirr  ill  iiiiiiiiti'il  l.v  twii  Inn  |i-  cipiin^iti.  ,|  j|i<|  /(  ,|i  ,v  ili-tiiiKi' 
tnnii  till-  -ijiiirc  ii|uiil  t"  lijilf  of  it-  liiii^CHinil,  tin-  hriulitiif-.  of  nni'  liiiii|i  at  tlnit 
ilisliiiiri'  Ih'Iiiu  tiiki'ii  «•  unit.  'I'ln'  liriulitni'-*  i^  uTiMti-t  jii.f  ii|i|iii.iti'  tlif  liiinii' 
flinl  -nin.'Hliiil  l.-«  ill  ill.'  .(Ml re.  I.iit  it  tall-  ..tf  riipiillv  :nvii.v  Irmn  lli.'  mi. I. lie  lint-. 
l»'inir  only  -ix-t.nlli-  .if  lli..  ur.'iit.-t   liriuliln.  -  nt   tlu'  t.ij.  aii.l  li.itt.iin  ..f  lli.>  -.|iiiir.'. 

'I'll.'  Im-i    illiiniiiiittioii   i iir.'.l   l.v   |i|ii.iiiu  lli.'   I.niu'c-t   <liiiii'ii<ioii  of  llii'  oritfiiiiil  to 

In-  c.iiii.'.l   ill  the  .lir..liiiii  of  ill.'  liiii'  of  til.'  Iiiiii|i<.. 


0.70 


1.19 


0.70 


0.71 


\0.70 


I. Ill  B 


0.71 


■0.70 


Via.  •.'•J  -ltri(rlitii.-»»  .if  a  »i|imr.'  illimiiimtHJ  liy  twu  l:iin|i> 

I5,v  lii.'ii'ii-inK  tlu'  ili-tiiii )f  til.'  hiiiip-  oiii-fiftli.  iiiiikiii).'  it  i'.|inil  to  .!/(  •    .<>, 

till'  iiiiifoniiily  of  till'  illiiniinatioii.  sliowu  in  Kit;.  :>:i,  j*  -oni'wlint  iM'ttcr;  it  is 
iiiiifonn  aLiiiir  the  nii.l.ll.'  lino,  an. I  nearly  -.■vi'ii-t.'iitli-<  .if  it-  «r.'at.'-t  value  at  the 
to|i  an.l   li.ittoin  of  tlie  -.jiiare.     'I'lii-   iliiiniination   i*  -iilli.-i.'nt   tn  yi.'l.l   a  u.io.l  iicku- 


Vl...  •l'.\     l!iijrlitii.'s>  iif  a  si|ii.iri-  illiii.iiliat.'il  liy  l«u  laiiiii-. 


tivo   of   a    line   .Irawini;-.      Still    tlii'   .iii.'ratnr   niiulit    a-    \v..ll    bavc   all    .'lian.'o-    in    his 
favour,  an.l  a  lu'tt.T  result  i-  ..iitaiiii-il  with  four  laiiiji-. 


UKI   I.K\I'>\«     \Ml     Mil    M      r.lM.IH    III       IMI      l|\-     lii|;     1  W  1 1     l.\\lf« 


21.  Light  Inteniitiei  with  Four  lampi. 

Till-    IIH'-t    I'VI'll     illlllllillli:  loll     III     (III-.    IM-I'     i Iiri'l     l>>     I'llK'llIU     till'     hllll|i-    Mt    i''|lhll 

•I  •tiitii'i'«  I'roiii  till'  liiiiiril  iiiiii  trmii  ilic  iivl-  m|   tlir  run  rni. 


IMr 


IJS9 


I  47 


IM 


IJfl 


t.i7 


ija 


IJ7 


l-'l'..  '.'4     lllinlitlii~<  I'f  11  H|iiiin   illuii.iliati'il  liy  f<iur  l:ilii|». 

Fi».'.  J I  »lin\\.  till'  lirluhliii--  i.r  II  -iiiiiiri'  llliiiiiliiiiti'il  li.v  I'mu-  l:ilM|i-  I'liiicltr  ih,. 
I'nriiiT-  .1,  /;.  <  .  I>.  the  ilUlMin'c  li'iiiii  till'  I.Miird  lifiiiL'  imiiuiI  to  ',  Mt  \  1.  li.v  iihninL' 
till'  lumps  :i  lltllo  ijo-cr  |o  ijio  l...:ipl.  tlio  liviulitm—  i-  «ri"itcr  iit  tli.  iiwrL'lii  iIkiii  in 
till'  I'liitri',  :iiiil   llil-   i-  II-   li   -I1..11I1I   l>i'   lor  |iroi|iii-|in;  ,vi  n    llluiniii;iilo|i  on   ihr  |il;iio. 

22.  Reflexions  and  Focal  Length  of  the  Lens  for  Two  Lamps. 

'I'lir  li'oiil.lc    I'roin    nlli-xion-    i-    noi    piriiliar   |o   uriiliohil    livilii  ;     |i    Mi-i-c-    in    .jny- 

liullt    from    ;i    lirluiit    liin-Liirf.iinij    l.i-lniiij    ll nn  riM    or    Irom     liL'lil      nllii'toil     liv     n 

PiiH^.Ium|  r:iiiii'ra   Iriuil  or  \<\  l.lii'  Irn-   mount.      No  u I   rca-.m  o\i-t-  uliv   tlio  lioiit  ot' 


tlio  cnmi'ra  -lioniil  l>o  polislicii-  it  is  pri'liTiiliJc  to  linvr  it  dull  ninl  ilark.  .\  lc>ns  (irri- 
tci'ti'il  liy  11  (It'i'p  hood,  lis  it  should  niwiiys  hi.,  ciitiiidt  ri-tlcct  stray  litriiT.  Tlic  -piii'p 
licliinil   the  caincra  should    nrcl'cralily   he  dark. 


'■n 


Til  I      I  I.I   I    \l  I  \  \  IMiN     III       I  III       llo  \|;|. 


An-   ':iiii|.-   II  ii-l    !..■   1. 1.1. Til    liir  n i;h    In. mi    \\\v   :\\\-  ..f   tin-  ,- r;i    I.,   l.r  l.cy.m.l 

(III-  niiiLT  ..f  n-ll.'xi..ii.  tlii-ii-  ili-liiii.-i-  .li'|M-ii.liiit:    u|...ii    ijn-  .li ii.i.,ii-  ,,|'   || i-ii;iii;il 

I..  Ill-  .-..|.i,-.l  :ni,|  till.  l',,rn|  l,.|if.'lli  ,.l   lli.-  lin-.     ( '..ii-i.lri-ini;   |ii--|    il,,.  ,■;,„.  ,,|    tw..  l:iiii|.-. 

Ii-t  .1  /.'.  l-'ijj-.  L'."..  n-pn  -i-iil  ll -iuiiNil  i.iiiii.il  t..  ihi    l,n;n-.l.  ni  '  tj,,.  -ixi-  ..T  ih.-  .-aiii.r;!. 

/.  llii-  li-ii-.  /'  till-  ili~lMii.-i-  fn.iii  ill.-  1.11-  I.,  ill.-  l,-.,-ini.  (I  llii-  |.hili-.  /•  ;iii.|  /,  ill,,  wi.lili- 

"''   'll"   "'•i:-''  -ll.-.       Vt .1    1111,1    /;    .liiiw    ||„.    |ii„  .    .1/^    ,111.1    llir.    iniiki,,:,    ||„. 

^"'1-''    •'  -        "'•'• iinl  ii~   .i/,   nil. I    /;/,.      |;i-lli-\i..ii,   nil.  in,,i,|,.i|    il'   ihi-   l;iiii|i-   an' 

k'1'' "  '       '■'  'li-     111-  Ml  111!. I  /;/''.    !..-!  ihiiii  i„-  jiiii  ill  h  1111,1  /('.    Ki-,,iii  n  i..t 

f.'ll  .1  I"-'.  ■■.•.      /'/•'■  I"  ill.-  Iilini..  ..r  111..  I...iinl.  nil. I  .|,-,i..l.-  .I/-,'  l,v    ./.      li    li;i~  1 ii 

''"'"11   'li-il    i ''li'V  I"  jin'.lii.-.-  I..li-r:il.|.v   iiiiir.inii   illiiinin.ii  ii.n.  llii-  ili-lnii.-.-  /</•,'  fnnii 

till-  liiiii|i~  II,  ilii.  jiniinl  ii.ii~l   I...  ill'. ml    ■-.".       l'  /-,''',  ..r: 


Silllilill-    ||-ii||ii;|,..    i..i 


/'f:     s:,  (-2 !/  +  /') 


y       \  r 


( '..iiiliiniii^  ill..  \\\i,  ...iii;iii..ii.  : 


•1  y  .  /'  /• 


(9) 


-"    •    ''   i-   'I"'   ~.-l.iinili..ii    DD'   .,r   ilii.   nv,i   hiiii|,-.      I'll,,   iiiiiii.i-i.-iil    vi.li r   il... 

-   "    '    I'  II 

J,            l"l'    ill''    viiri.ill-  Mil. I,-   ..I         nil  I  l;i(.  iiij;'..  i'   If  Mil.ti-ll.liiJ    111    ill,.    I..|i>    li.v 

ll.|.  wi.llli  .if  ill,    ..i-iiiiiiiil,  an-  i;i\.-ii   l.,-l,.\v:  — 


1-11  tiu 


/' 

J  11 

11  11  7 

.".:^ 

■J 

1    7  t 

'JS 

'2   ."i .') 

1    ."i  II 
1     10 

W 

1    J  7 

I  1 

1    -Jd 

II 

'I'll.--...   lij^iin--    illii-li-iili.   lii.u-    iiii|i,.i-tiiiit    il    i-   I,,   \v,,i.|;    with    11    Irii-   ,.!'   Luiu-    f'i.i-ii~. 


l-'.ir: 


1 


lliiit  i<  I.I  -;iy  wliiii  llii.  ili.|;iii,.|.  In. Ill  III..  I|.|i-  I.,  till.  Iiiiiinl  i-  ..iimil  l.i  tlii.  wi.llli  ,.!' 
till-  ,>i-iuiiiiil.  til,.  -<.|.ai-:ili.iii  .,1'  ill,.  Iaiii|.-.  iini-t    I...  (1.(17  liiii.-  tlii.  wi.llli  .,!'  ili,.  .ii-i^lnal 

iiii.l   lliriv  .li-ian.-,"    I'r ili..   I.,i:inl    ."..ilT    liiii.--   lli,.   wi.llii.       llii-   w..ii|,l    1.,.    iin       i,-iii- 

iilili-  l.ir  ,ii-ii;iiKiU  ,,|'  liH-ij,.  ,|iiii,ii-i,,ii-.  K,,,.  ,.,iii\,.iii,.|i,.,.  In  \v,,|'kiii-,  ih,.  Imni,-  -h.inl,! 
II. it  111.  fiirtlii.r  aparr  than  ..ii.-  aii.l  a  half  tiiii,.-.  llii.  wi,ltli  ■•(  ih,-  lari;.-t  ..riiiiuiiN. 
Till'  tiililc  -lii,w<  llial  ihi-  n-.|uin.|i  .111  i-^  fiillilli-.l  wlini  fli,.  ili-iaii.-i-  fnnii  ihr  j.-n-  t.. 
Ihr  huanl  is  l'. .-,.-.  tiiiii-  ill.-  wi.llli  ..f  tlir  ..rifriual  tli.-  aii;;l.'  -iilih  inlr.)  at  lli,.  Inis 
hi'ili;.'  I'J^. 


i;i.l  i,l.\|ci\<   A\ii   iciiM.   r.i  xi.iii   111     MIL    M,\-   iiii;    mm  i;   i.\\ii'>  :;.") 

Thr    lilllll;lti..n    ..t     llir    -,|,;nMli.il|    ,,t     lllr    1;|||||.-    (,,    ,.11.      nil. I    11     llllll     li -    ill,,    wiillll 

il    llic  ..iiuiiiiil   .I.I..|-iiiiii,--   ill,.   II  iiiliiiiiiii    l..,-iil    liiiiilli   ..|    till.   1,11-.      .\..|iiii;    lliiit: 


Iviil:lll..|i    I  II )    liii  |.-  : 


.'/     \'' 


J      -1 .  '>■</> 


'I'lii-  -l...v\-  llllll  ih,.  ..jiviii.r  ill,.  i,..lii,.ii,,ii.  ill,.  |,,i,:j,  r  ilir  |,.,.;il  l,.|ii;ili  mu-t  I,,.. 
I'"iir  II    i-i.i|u,.li,.ii    11,. I    (.M- ...    ■     J    '.  ■■'.', : 

■     1.-,/, 

■|'lii-   i-   \,.n    iifiivlv    ll  .    .;i    ...n.il  ..;     ,  ■■■  iiai,.  |.l,iii..  Tli,.  rnlr  -,iiiii.r  iiii,.-  i;i\,.|i    in   l,.Nt 

i 1^-    lliii!    ill,.   r,M-;il    1....  I,    ,i,ii-t    ;„.  ,    iiii.l    t..    til,,  .'in:;. null    ,.f    ili,.    |ihil,.    i-    I li,.n.|,.n' 

'rrrt    .,,    l,,in;    ii,    |1|,.   n  , 1 1 1, .|  i , ,n    I-    .  lull.      |-'.,i-   :,  i'..,lii,.t i,,n   ..I    :',.iiii   ili,.   l',„..il    l,.|mili 

\v,.iil,l    liiiv,.   t,.   1,(. 

wliii-li    i-    1  •:;  1    I  inii.-    ill,,  (lint:,. mil, 

'I'll,.  i-,.ii,|ii-i..ii    lliiiI    ill,'    r,„.iil    li.|i;;lli    r,.,|iiiiT,l    iiii.|,  11-,-    willi    ih,.    r,  ,lii,.|i..ii    iHu-I 

111'   iiii;ilitii.,l.       Il     n-l-    ii| ih,.    11  — nil  |ili,.ii    ihnl     ili,.    \\li,,l,.    plnl,.    i-    ,.,,\  ,.!■,. ,1    |,y    lli,. 

iiiiiiiii..  l.iil  wliiii  ill,.  n.,|ii,.li,.ii  r,.ii,.li,  -  ;i  ,.,.H;iiii  liniii.  il,,.  iiiiji;,.  willi  ..rli;iiiiiU  ,'1' 
nnlilnirv  ,11111, 'ii-i. .11-  I'l ,,.-  I.    I  -iiiii'l   I,.  ,-..v,.r  ili,'  |ihii,.  .in,l   ih,.  nil,.  ,.,.;i-,  ,  |,,  npnly. 

.\ii..llirr  r,.ii,-lii-ii.ii  lr,,ii  !i|  i-  ll,:il  'll,.  wi.lri'  lii,.  i  .riij  i  nil  I.  ill,.  fiirilii.|.  iiiniri 
ill,.  liiiii|i-  li;ivi.  1. 1  I,,..  h'.ii-  11  n.rl:ini;nl;i|-  .i-iuiniil.  lli,.  I«-I  |i..-ili,.ii  f,,].  ii\ ,  .i.lin:;' 
n-tl,  \i,.n-  i-  ii,-,',ir,lini:lv  ii,-|-,,—  ill,,  lim  ,,1  tlii.  l;iiii|i-.  ili,-  l,,iiu,.-i  ,liiii,ii-I,,ii  li,.iiiu' 
MTlH'iil  il'  ill,,  hiiiii'-  lip.  I.,  till.  rii;!il  nil, I  1,.|'|  ..I'  lli,.  riiiiiri-ii.  IJiil  il  Im-  li,.,.ii  -li,,uii 
lliiil  ill,.  Ill, .-I  iiiiil.  :iii  illiiininiii  i.'ii  i-  -.■,iir,.,i  uli,.n  lli,.  |..iil'-,.-i  iliii  i.|i-i..ii  i-  |.:ir.ill,.| 
111  llir  liiii'  ,.|'  lllr  liiiii|i-;  llii-  i-  iin,.tlii.i-  iii'uiiiiiiut  ;iu.iiii-t  ill,-  ll-,-  ,  f  ..iily  iw,.  hiiii|i- 
r, ,1'   liirur   w,.rk. 


23.  Reflexions  and  Focal  length  of  the  lens  for  Four  Lamps. 

With  11   t'liur  l;iiii|i-  ,.iittit,   /'  1111,1    !>'.   Kin.  i'.",.  nmy  1„.  inkc.ii   I,.  ri.|ii'i.-,.nt    llif  pi',' 
jr,'tiiiii-  ,'l    til,.  Inn  |i-.      ll    \»ii-   |.mii;,I    'lull    |,.r  iiiiir,.nii    illiini  iniil  ii.ii  : 

/>/;   J/' I  J 

'riii-  mill  11  i-iiii~iilrrati ,1  tlir  -iiniliir  trinnyli.-  in  tin.  ti^iirr  frivr: 

II 

-//+/'  '' 

/'  " 

/'      ■' 

:'  II  ^  I' 
'lllr    nunii'i-ii'iil    viilui--    ,,i'    llir    rutin.  ,,    '    •    "'    'I"'    ii'-tiiii,r    li-twi-.n    Iiv..    ml 

ji.iniiii;    liinil'-    1..    llii.    ui.lili    ,i|'    ili,.  ..i-iuiiiiil.    an. I    i.l'   tlir   aiiijlr    I'U'    -ni,t,n,li'il    at    tin 
li'ii~,   i^  uivrii   li,.l,,\v    l',,r  vai-ii'ii-.   vnliir*  ,,1' 
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Tin:  I  I.I.I  Ml  \  \iiii\   (II    iMi;  iiu.mjii 


■2i,+l' 
1' 

L'  If 

1 

:f  IJ 

.■>:(' 

•  t 

I      "t  .*! 

■JN 

■J  1.' 

1      ,")() 

1  :<  1 

•>- 
III 

1 

J     ■>  ■> 

It 

.> 

lit'. 

II 

A  i-"in|iiiri»oii  witli  tlic  tnlili'  tor  twn  l:iiii|i-  -ln.u-  :i'  nww  tlic  .-iipcriority  .pf  tl.c 
four  hliup-  i'i|ui|illH'llt.  Tllr  l;lll  |i-  llcnl  IH't  lie  |iul  -n  l;ir  ;l|Mrt.  ;lllil  tllc.v  iiri'  i-ln-iT 
III    ihr   In'MI-c|.    tliii-   yiviii;:    ^trmiyi'i-    il!iiininiitiiiii.       K.ir    iii>t;Uicr,    wlicii    tlic    ili-lmni' 

ffiiui  tile  li'li~  to  tlif  Imnh'iI   i-  twice  the  wiilth  "I'  tile  iM-iyiiuil    (  I'l.   ilic  -ciiiiri'" '    li 

(it'  tlic  t\V(i  Iniiiii-  ><i  ;i    |.iiir   (-idc  nl'   the  -(|ii:ircl    i-  only    l-.-i.".  tiiii(~   llic   uidlli   ..t   tlic 
('i'i;;iiial.  wliilc  it   i-  174  times  file  width  witli  tw(i  liuii|i>.     Tile  t'..iir  liiiiiiK  ;ire  at  a 

di-tiiiice   1-1    /'   I'l 1   tile  Imanl  ai;aiii-l    l-."p   /'  tor  tw..  laiii|i-.     Ainplliei'  advaiitaiic   i- 

llial    it    i-    -iillicieiit    1(1    I'lace    tile    Imn-    lai!.|i~    liey I    tile    raii;;c    id'    relleNimi     t'or     tile 

-Imrle-I  diiiien-i'iii  (d'  llie  i.riiiinal.  while  the  'w..  huujis  iini-.f  he  heyniid  the  raimc  t'nr 
the  j;i'eate-l   dill  eii-imi. 

l/iiuiliiiL:  a;;aiii  the  -e|iaratiiiii  "I  'he  iwi.  himp-.  ef  a  pair  tn  eiie  and  a  hall'  tiiiie~ 
the  width  (if  the  nviyilial.  the  fecal   leniilii  re(piired   is  deduced  a-  lielni'c: 

(10) 


r^-i.\-i,, 


»  +  i 


'{"he    lai'iie-t    p'ate    of    the    camera    et    the    Siirve,,(.r    (Jeiieral"-    ellicc     i-    \1\" 
'■VI".      The   Icii-    wa-   -electeil    and    the    lamp-   di-pe-ed    t'er   a    rcdiictieii    nt   I'-im.      '{'he 
(■ritiiiial     which,     reijuced     twice,     till-     the     [late     mii-t     he     Is"     •     lit";      i.c     lar^'er 

eriuiiiaU  are  handleil   in   il tlic,..     The  laiiii.-  arc  placed  ah..ve  and   hclew   the  raiiire 

dl'  rclhx'uii.  that   i-  te  :-ay  th,-  h.  ij^iu   ot  the  jilatc  .  I'l"   i,-  taken   fer  /i   ill   (In.     'I'lie 
t'eriMila  fjive-  ; 

/-•■?.•?  .9 

The  tecal  leimth  of  the  Icii-  actually  used  i-  :!:!.7  iiiclie-  (s.M'i.4  mm.);  it  is 
.•mpl.yed  fer  eiilari.:cii.eiit-  and  t..i'  rediicti((iis  up  p,  :>.  t.",  when  the  plate  carriasre  is 
at   the  e.\treiiie  end   ef  the  cradle. 

F(rr  the  ri.M|iicti(iii  ef  J.IMl,  tile  (irit;iiial  hciiif;  4'^  iiiehes  hifih.  the  neriiial  di-pe-i- 
tieii  (if  the  lamps  would  he  a  <(|uare  cf  ~1  iiiclies  -ide  (eiie  and  a  half  times  4s 
inche-).  and  their  distance  fr(pm  the  hear.l  -e\(ii--tenths  ef  7i>  inches  or  .".O  inelies. 
They  have,  hcwever.  hecii  placed  a  little  cl(pscr  tc  the  heard  and  ferm  a  smaller  sipiare 
so  a-  to  f;ive  more  lij;ht  t(p  the  marf;iii  (pf  the  hoard  than  to  the  centre.  Aecordin;;- 
to  the  explanation  friveii.  there  can  he  n.'  rellcxi(Pii  nj)  to  a  reduction  of  i'-(Vl,  nor  can 
there  lie  any  lietwceii   l'hu  aii.l  l'.I.'i.  hecan-e  the  iiiia«-e  no  huifi-er  tills  thi^  plate. 

Very  little  worU  re(iuirc-  a  reduction  of  more  than  l'-4.".  For  such  work  a  lens 
of  Is'Mi  focus  (4TL'-'.t  11  in.)  i-  provi.led;  its  raiif.'-e  extend-  from  l'-4."i  to  (Mi.'i.  in 
eonncetion  with  -mall  phit^s.  the  image  being  always  small  with  -ucli  large  re.ku- 
tioiis.  This  small  lens  is  al-o  u-ed  on  the  rever-e  camera,  which  is  for  W(prk  (pf  eom- 
parati\('ly  small  size.  Its  range  there  is  fr.pii;  an  enlargement  of  l-iO  to  a  reduction 
of  5., SO. 
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PART  III.— TABLE  OF  lACTORS  FOR  COMPUTING   THE  GRADUATION  OF 
A  COPYING  CAMERA  AND  OF  COMPARATIVE  EXPOSURES. 
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